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DEBCRIMEION OF CURRENT BITUATION

Introduction

e L vt

In thln documont, exinting data and yonditionn at Lhe nlte are
nummarizod; Work Plan ip dovelopad {n reaponse to Lhese datay and
analynin of data obtalnod In the Work blan in dencribed, Infor-
mation in alau provided wii puasilile remesdial technslogles and —
thofr ovaluation, fTo facilitate raygulatory roviow, the format of
thin voport rollows Lhe EPA guldanes document Cor CERCLA/ZOARA
— nomedial Tnvoentigation/teantibilivy Study dovelopment,

LaA, ke Dackground

Durlng tha swmmer of 1977, Trinthota chloropropyl)=phosphate
{Frin) loaked from a drom dn o drum atorage area at Wlteo

. Chamical Company'a Now Cantle [acility onto the adjacent Now

\ tantio tuard of Water and Light Comminnion (NCOWAL} proporty. The
aptil wan tirnt dotoctod by a NCHWal omployoo who notiesd an aroa
of dead grann along the Witco/NCBWAL property boundary. Thin arva
wan adyacont to a drum atorage area. An lnvnntruntlon wan
portormed by Witeo whieh rovealed the prononce of Tl in the
nolloe undor the doad grann, Shortly attee the aplll {1977-1970},
approximately 50,000 gallonn of ground watar potentially contams
Inatad with Trle wore pumped from the NCDWAL gallery Into the ,
adfacent wotlands undor tho dirpction nf DNREC, In January JUIA S
the U Envivonmental Protection Agoncy (#PA) conducted an
Invantigation which rovealed the prosonce of Trin in the groupd
water at ) ppb oc loan,

Ta date, a total of Clve [lold lnveatigatlonn and two summary
roports have boon comploted for the Wikco property and adjacenl
HCDWAL pauparcty,  Thoy wore)

1o "A Chenleal Intrunlon #tudy of Bhallow Aquifer
Watotr fourcen at Now Cantle Water FllLratlon Plant
on Wilmlington Avenuo®™, July 1979, by Duftiold
Annoclaten, Inc, and BHeta, Converne, Murdoch,
Ing,

'y *draundwator Bvaluation Phase 111 =~ Chomical

Intrunlan Inventlgation®, fHoptembor 1900, by
Duffiold Annocliaton, Inc,

" mopa ‘3‘%
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3, "Groundwatoer Woll danmpllng at Witevo =« Igofoam
Blvinton, Wilmington, Dolaware®, January 108, lyny,
by Princeton Aqua liclones, i,

ik
//l

4, "Holl and Groundwator Bampling ab Witco = Inofoan
plvislon, Wilmlngton, Delawara®, Juno 1983, by
Princoeton Agua Helongw,

5,  "liydrogeologle Bvaluation of the Witco Chomleal
Company Hew Cantlo Wator Workn Mattor at Now
Cantlo, Dolaware*, Novembor 1983, by Envivonmontal
Rugauresn Managomont, Ine,

s "Now Caatle 8pill, Tachnleal Roviow of Documants, ZI—
Pinal Report", tebruary 1986, by Planning Nenearoh ”
Corporation (PRE) for U, EPA, e

T« A Prollminavy Asnvnsmont of Chlcego Bridge and
lron, EPA HNo. DE=30, Emergoncy and Remedial i
lonponne Information tyatem, July 1904, by DNREC, M,
Bolldwanto Branch,

Tho Chlcago Bridge » Tron property In located approximately 1000 \ “o
foot, nant of tho witeo Corporation nite, From 1990 to the early :
1960n, C¢BI dincharged 9 to 6 poresnt sulfurlc acld and 1.9
poteont phonphoric acid into a plt on thele plant property, In
1059, tho Now Castle'n water nupply wan found to have a docroaned
pit and alevated tovaln of {ron and manganesa, When the source of
' : thin dogradation In water quallity wan attributed to €h), the firm
- Dagap diacharging the dllute acldn to four foundation plta
fnatoad of the orlginal dinposal plt. In 1976, such dinchargo
coanod, and acldle wanton woro Inntead nent off=uite for dip-
ponal.  Naned on an Ovtobor 1981 Prollminary Assoasment of Lho
it nite by BPA and a Fobruary 1987 DNREC lnspoction, no further
action at Lhe afto wan doomod noceanary, In 1903, COI wan
grantad nsmall quantity gondrator ntatua, Waston shippod off nite
{neluded mathylone ohloride, wante oll, amd x=ray flxer nolutlon. :
A July 1904 prellminary anssassment of the Chl site by pNREe B
rocommondnd that a "vary low priority® nite inapootlon, conslinte
ing of nol) sampling for motaln, sulfate, and total phosphorun,
bo condunted to determine any miyratlon of contaminatlion [ram the
formor acid dinponnl areas,

Ll kogatdon
Tha formur Witon and NCOWAL propertien arn lovatod approximatoely
ona=hall milo wont of Lhe Dolaware River and within the eity

Limitn of tho Town of Now Cantle, holaware (Figure l=1), Both
propartion arve acconnible by Wilmlngton Avenue (Routo 9) an nhown
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on Flgure 1=2. Tho orlginal aren of Liwvaestigation for EPA and
Lo wubnoquent contractorn, which encompanned thn entlre former
Witeo and NCDWAL proportien, Lo dolineated In Flguro 1-2,

1A Phynlography

fioth the Witco Chomical and NCWWeL propertlon are volatlvely
flat=lyings According to the 0808 WilmingLon Nouth, Dolawaro=Now
Jornoy 7172 minute topographle map, tho proporty llan in the
Dalaware Niver [loodplain at an elevation ranglny Crom tero to
ton oot above mean sea loyoel,

Surface dralnage from thae nite {n gonorally Ln o wont=northwont
dlrection, towarde the right-of=way for a aet of Conrall trackn,
The Convall teackn aro bullt on a marah which oxtonds wont and
nouth of tho trackn and dralns to the nouwth,

I 1eAed llydrogaology

tround wator at tho nlte occurn In two major [low aystomni tho
wator table aguitor at the surface amd a ovcond, deeper aqulferp
which underllon a clay conflulng unit. ‘The NChWsl han a dosp
productlion well (Woll No, 11) whioh 1o acreened in the doeop
aqulfor. Exlating data domonstrate that hydeaulle conneotlon
butwoen the two (low ayntoms {n prohlbited by Lhe olay vonfialng
layer (noo fectlion Lu05)c Flow in the wator table aqulter ln
prineipally lateral, but the dlrectlon of flow in still {n
quant lon,

Flguro 1=3 nhown a atratigraphle sockion vonatructed from a
correlation of de{lling logn for two on=nito walln, At the altn,
the water Lable aquifer in the Columbla Aquifer. (t la exponoed
at the aurface, ln 29 to 40 feet thick, and ls componad of aand
and gravel. An averaye hydesulle conduetlivity for the Columbla
Aqultor of nid~bolawaro han beon optimated by Johnaton (1973) to
bo 7% faot par day, The underlylng confining untr s composod of
40 to 90 foet of clay to aandy elay, Thy vertleal hedreaulle
S conduetivity of the contininy layor has boen calculatod (Martin,
1904) to bo 10°% foot por day (2,12 x 10=7 cm/nac) In tho How
Cantlo area. Recent pump taat data, discunsed in section 1,0,9,
damonntrate thet the deeper aquifer (the Upper Potomac Aqulfor),
{n the roulon of the nite La contlned by the meparating clay,
Baneath Lho nlte, tho Uppor Potomae Aqulifer In bolloved to bo an
thlch an 140 foot, An approximate hydeaulic vonductivity for the
Uppar Potomac Aqulifor han beon entimated to ho 2% foot por day

(Martin, 1904), |
ke L]
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Contaminari Scurce Area and
Area Under Investigation
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JoA-4 _Goology

tratigraphlioally, the Columbla Aqullar reproneatn the Plolnto=
vone Aga Columbia PFormation,  The Columbla in underlaln by
Potomae Formation nodimenta of Lower Crutaceous Agn) thorofors,
the Columbia unconformably ovoerlioen thoe Potomac., Thae Upper
potomae Aquifor at tho aito ropranenta the Upper flandy Jono of
tho Potomac Formation, an ldentiflod by Sandstrom and Plokett
{1967) ¢ tho uppor nandy zone In measurad from the bottom of the
¢lay underlytng the Columbla Aqulitor down Lo the top of the noxt
elay Yayer. In turn, widdle and lowor sandy zones, alno nopa-
ratud by clay layorn, arve presont In the alte areas The bano of
the Potomac Formation in tdonptiiiod an the conlacl bubwien the
lowae tandy zone and undorlylng crystalllne badrock {(tlgure }-1),
Thu npproxrmntu thicknonn of each unit in tho nlte area la Llintod
hulowy

- Columbla Formation 79 Lo 40 foot
flaparating Clay 00 to 90 feot

Uppor Sandy Zone
Potomac Formation 40 to 140 foout

Rematning Potomae rovmation
(noparating clay, middio and
lownr snandy zonun) 160 to 260 fool,

18 Vagatation

Mont of tho Witeo property han olther a bullding or concrote at
the nurtaco, ‘Pho NlbWel, properly han davaral areas of grass and
Lhe marah Lo the wont contalns reeds and ¢urann,

1V Naturo _and Pxtent of Problom

|

Ay atated {n flactfon LA, the {(nfitf{al responno agtion to the
apill wan takan by tho EPA {n an lnveotlgation conductoed in
January of 1970, Jubnoquont nite studlen, Linted {n flection 1.A,
have apanped the time Pramo betwoop (980 and 1906, when the [lnal
roport of a technleal roview wan nubmlitted by PRC to the KPA,

he aampling Jdaten, liat of pavametors analysed, and conoultantn
sollouting aamplen have varied, For thin reanon, A compro=
honalve aummacy of all aampling ovants lhas boen proparad, ‘Pablen
hava boan genorated which provide the historic monltering trecord
ror oach npecifle conntituent. Thono tablen are {ncluded in the
following dincusnton and [n Appondix €.

Joned
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A nynopain of veport Clndingn In prenented helow,  The principal
compound of eoncern at thin aite appuars to be trin (beta-chlor-
opropyl) phonphate (Trin). Othor compounds {lncluding thono
whose nources doos nol appear to ba Wltco) arae dlacusnad bolow,
Borlng locationn roferrad to In the toaxt ace shown In Flgure 1«4,
obnorvation wolla are dapleted In #gure 1«9,

1.0,0 Pein {(bata=ablorvaprogyl) phonphint.e )

The oceurctance of Prin In ground water In concontrated in the
nhiallov wator tablo aquifer, whore it rangens from lenn Lhan a
hundred to Lhounands of ppb bonoath both the former Wltco
proparty and the dlroctly ad)acent NCOW&L prapecty to the aouth,
Hintorle wator quallty ronults for ‘Trls at the slto ara pronented
{n Pable 1=1, pamplon have alno boun tokon Crom NCUWAL deep pro=
duction Wall PH=11. An atated In eotlon LA, Pris wan initlally
detoctod In 1970 tn a sample from the production wall at a trace
concanteatian af 0.01 ppb,  Bubsaquaent samglea betwoon 1976 and
1903, howover, did not dotect Trin. #Holl samplos collooted |n
tho vicinity of the Trin apll) at dopthn trom 0 to }2 foot ahowoed
Trin concantrationn of loaw than %0 ppb Lo over 200,000 ppb
: (Flguron 1=6 through 1-9), ' \

1,0.2 0Other Conatituoptn Pronont in golln

i The nolln asnoclated with the former Witco alte have boon namplod
theao timan aluce 1979 The aemplings tncludad nevan borlnga at
o 2 foot dopth and 17 boringn from gero to 13 font, Holl aanplon
woro analyzod for pelority pollutants twtth Lhe axcoption of
thosn tlated tn octlon 1uhi4) an wall an othor compounds thonght
llkulr to be on nite (o, Trin), Compounds dotectod In tho nolln
are discunnod an follown,

tolyohlorinatad biphenyls (PCha) wore dotected In only one
location, Boring Noo 9 alang the Conrall vight=of=way, at 2 fuot
at a concentratlon of 1500 ppb. An Indleated In Table 1-2, pChn
ware not deteoted at any othar hering locatlon on the elte up Lo
a dopth of 12 feat, Potentlal nourcen of PCHs may be the
oloctrie aubatation luan than 100 faot from Boring No. % or
Conrall train tranaformorn,

Tateachlovroothylone {PCH) was dataectad at a ningle lacation,
horing €11, wont of Quillen hrothera lord at a dopth of over 10
toot, at 10.4 ppbe Throe samplen at shallowar doptha at the name
location nhowod no avidenwe of PCE. A dndlcated {n Table (-3,

SOIRY "
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Fgure i4
Soil Boring Locations
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Figure 1-7
Tris-B-Chloropropyl Phosphate in Soils (pph)
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‘4.{}- 5.0° Depth

Fgure 1-8
Tris-B-Chiloropropy! Phosphate in Soils (ppb)
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PCE wan not detocted at any othor boring location on the alte up
Lo a dopth of 12 feote Thun, the distributlon of PCE {ndigaten
an oft=nlte nource,

Triehlornothylone {(TCE) wan found ab brace amounts only at dopthn
over 10 feet In Bovingn C11, C1Y, 000, C19, and Cll4.  The
concontrations rangod from a high of 10,4 pph at Borlng CI1 wont
of Quillan Brothors Ford, docreantng In a northward dlvection
acronn the nlte to a value of 144 pph at lorlag Cl114. Samplon at
nhallower dopthn at tho samo locatlons showsd no ovidence of TCE,
An Indleatod (n Tablo =4, TCE wan not detected at any othor
haring Jocatton on the alte ab dopthe up to 12 tesr,  The
dotoction dopth and the docreaning concontrationn acronn Lhw sile
indicato a probable off=nlto aource tor TCK,

Chlorotorm was dotocted only at Boring Noo 1| betwoon the f11=
teation plant and the ono story block bullding on the Hitco
prapacty at a trace cuncontration of 40 pph at a depth of 2 foet.
An noted in Table <%, chloroform wan not dotectod al any of nix
othor boringn sampled on nlte, Tho potentlal nourcen for
ahilutolatm, a general solvent, could be the gavage o filtration
plant on the NCUWal proporty and the block bullding or thoe aplll
Boulce aroa on the former Wltco proporty, \

The hase noutral compoundn anthracene, naphthaleno, bonzola)-
anthracono, pyrons and fluovanthene are common conntliuentn of
craonata, a wood prasarvative, or asphalt paving, roafing, orv
watarproofing, These compoundns wore detectod at Boring Non, |
through 4 and 6, An notad In Table 1=%, concentrationn of thane
conntituonta cangad batwagn (00 and 2080 pplb at a dapth of 2
foot, Conventrations found 'n Boring Non, 3 and 4 along the
conrall tracks nugQont creonote trom Lhe tailroad Lien an beling
tho potential source for Lhese gonstituenta, The prodonce of
thono bano noutraln In toring Non, 1, 2, and 6 may be repronont-
atlvo of ¢oal tar derlvatlves from asphalt conmtructlon productn,

bl{nibutyl phthalate was Cound {n Boring Non, 2 and 4 at a dopth
ol 2 feot, at copoantratlonn of 4490 pph and 849 pph, renpoctivaly
{nge Takle =81, fhie constltusne, a plasticiser, wag not found
tn any othor boring loeatlonn on nlte, Cortaln phthalatoe
compoundn feoquontly ovour due to laboratory aropnecentaninatlon,
wiwre jlaatic laboratory equipment o {n wideaproad use. Exam-
ination of laboratory QA/QC Lor theno samplen (not avallable)
might [ndlcate cronn-contamination (particularly In laboratory
blanknl, othorwise, {tn prononce (n poring No. 2 might fndicate
that the apill nourcu aren i a fioténtial acurce, The diinlbutyl
phthalate wan datocted in Doring No. 4 along the Concall tracks
but not at Nording Ho. | hatwoon tho trackn and the souccee aroa,
Thin muggentn a potontial off-nlte nource, ponnibly rallrosd
rolling ntook,
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TADLE 1)

BOLLS CONCENTRATION DATA

Hiten Chomlcal Gompany

Othar Conntituanta
(all valuon tn pph)

N~

T T T J b 5 L
ehioroform R YT OO T R C 00 IO LR N (0 W T 47
anthracana 110 <80 _["000 160|000 =6 I~ <8000
naphtiialate T A0 N 00 O 4,11 0 L I 100
hongnl a)aniiracane . <30 i <A AT0 | 000 1 <50 | o

diin)Ybutyi -

Phthaiate <y 00 <30 045 1 <h000 | <50 | <3000

pyrane (411 foo_t <30 1 oo | <3000 1" T6o | <3000
Tuoranthans (4] <50 41 1001 3000 |~ <%0 | 3000

“tolusna <40 (1] <20 <20 ] < 30

AL Samploa taken at 7' dopth by PAS, 9/20/8,
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Taluone wan detected In traco amountn, {approximately 50 ppb),
only In Boving Non. 9 and 7 {nea Table 1«%).  The potential
nource for tolueno in Boring Noo 7 may bn Lhe abovo=ground fuel
Lankn wont of tho one story block bullding, llowever, none of the
other ¢ompoundn asnociated with fuol, such an bhonzone or xylene,
worn daLtocted, No ansignable nource or trend was obnerved for
toluone In novlug 5 howaver, the borlng In located along the
rallroad rlyht=of«way, which ¢ould bo Lhe nource aroea,

1,0, __Other Conntituentn nnnlQgrggﬂlnmgggngﬂﬁntor

The ground wator ansoclated with the former Witco snito han beon
namplod a total of twelve times since [9H.  The samplings
Included a serien of 24 monltoring wolln scrvenad In tho ahallow
wator table aquifer and doop productlon well No. 11, ncreaned Ln
tho uppor sandy unlt of the Potomac Formation,

Jobi3. 1 Ohnllow pqulfor finmplon

The nhallow ground water han been samplad Cor priority pallutant
volatile organic (voCa), bano noutral (HNn), and acld oxtractable
(AEn) compoundn, with the oxcaeption ol acroleln, acrylonltrilo,
and Loteachlorodibenao=p=dfoxinn,

Many of the conat{tuentn analyzad for In the vartoun namplingn
woro holow dotection Limits. Theno copstituentn aro linted 1n
Appond!in Co Other conntlituentn, which wore found to he pronent
In the nhallow aquitor, fall Into theeo clannens an dincunsed in
the romalndor of this section, 1t {n noted at thin polnt that
there arvo threa major potentlal soureen ol eonlamlnatlon
adjacgent to tho aite, an woll an tho Witeo aplll source area,
Thonw Include the Convall trackn and right-~ol-way wont of the
nito, a Uimltod area of fuel ntorage in above-ground tanke behind
the ona=ntory bloek bullding on the wantorn porimeter of thoe
tormer Witeo property, and Qulllaon brothers Ford wouth and oant
ol tho nite. A fourth poasible nource {n the former ntuel
pamytacturtiog plant, Chloago heldgs and teon, ednt of Ghe nlte
acrons itato Route No. Y,

Ovar the perlod of historic monltoring, nome conntltunntn wore
found In monltoring wells whleh wore located In both the aplll
nource aroea and alony the ratlroad rluht-nr-wnr. There aro Lwo
potential aconarion for the contamination found ln thone welln,
dne {nterprotation In Lhat Che dbalnage from the spill source
aren moven want into low=lylng areas along tho Concall track, and
thon moven nocth along with nurfave wator dralnage, Thin surfaco
wator thon neopn Into the water table, cauning the pronence of
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the conntituent In the monltoring wolln, The necond Inturprot-
ation tn that constituontn annoclatod with tho ratlrvoad vight-of-
wiy have noopsd fnto the ground along the low=lylng dralnage area
aant, of the right=of-way, and have migrated oant In the ground
wator to the monltoring wollas lovated Lo the aplll nource avea,

tor nome connstituentn, tho range in conventration in from lana
than doteccable to approximately 50 pph,  dlvon tho amall
dintancon butwaon the sptll nource arsa, fuel ntorage tanks, and
rallroad right=of=~way, and tho limlted rango ot constltuont
copcentrationn, Lt mway not be ponnlble Lo fdent!ify the nource of
conntituonts through ground water monftoring wollne  An altern-
atlvo approach would be to clearly dotorming which conntituents
could potantlially ha derived trom sach sourcoe, Home conntlt-
uantn, howaver, may ho potontially avatlable from motre thap ono
nourceo s Thin gonoral dincunnlon han heon provided an a banin for
tha dincunnlon of Individual vonalituents that follown. WNall
logatlonn vafaroncod in the discunnfon arve tound on tlgure |-9,

Conntltuentn other than PTris that have heen dotevated in the
shallow aquifor samplen fall Into theoo olannes an followm

1+ Conatituontn which waro found at dotectable concon=
trationn In the oavly part of the aamplling record hut
wore found at only Lrace Lovels (% ppb) or bolow the
dutoction Hmlt at subsequent samplings,

2o Comntituentn which wore detected, but have a limited
sampling vocord of 1 ar 2 nampllnge,

Jo o tonntituentn which have boeen Jdetected ovar multiple
samplingn aL concontrationn ahove trave or dotection
Limiun,

Juvoral conntituents wors dotoctaed durlng the inltial nampling
avantn, bhut wore not found above trace lovela or above detectlon
Limlte In aubnequent monitoring oventa, Thanoe conatituonts
Inoluda athylbongzono, mothylons chlorides, Lelrachloronthyloens,
and Ltoluene, Tablans 1=6 througn 1-9 Lint the hintoric voncon-
tratlons for thewe conatlituents over the poriod of aampling.
Bthylbonzeno {n a aolvent and dilusnt whioh ia nometimen uned {n
an Intormodiato ntep of atyrene production. dlnce an Inltial
sampling In January of 1903, ethylbenzone han not beon found
above dotection timitn with the exception of ono nample Lakon
Leom Woll How 22 (16 pph) along the Conrall right-of-way {n June
1904, AL thin locat{on, in the dralnaye area adjacant to the
ratliroad right-of=-way, potential sourcen of ethylbonzens {nclude
upgradiont dralnage nourcon nueh an the apill area, olectrle
subntation, tiltration plant, garage, and fuel ntorage agoa an
woll an the right=of-way, »§(H\l D
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The name statemont made Lor othylbenzone can be applled to the
potontial wource of mothylene ¢hloride, In terant samplingn,
meLhylane chlortde han only beon dotocted {n eoxcenn of 5 pph al
Wnl) No, 22 {11 ppb) and han net baen Lound above 5 pph In any of
tho wolln annnuiatod with the Trin aplll nource arva, Hothylono
chloride {n a common nolvent and a notorfoun eronn-contamlnant of
Iaboratory namplon analyaed uning Q¢ techniquan,

Tatrachloroothy lone, anothot vommon wolvant uned In dry cloanimg,
pharmaceutical, and dogroaning operatlonns, han heen dotoected
above 4 ppb at Konltoring Well Nooy 21 and 24, (max{mum corncoen=
trations of 10 and 6 ppb, roppoctivoly), Woll No. 24 o located
fn the path of surface drainago moving Leom the splll nource arva
to the Conrall right=ol=way and Iln proximity to the fuel ntorvage
area, Well No, 21 In located north of Well No, 24 In the down-
gradlont divection ot the droinago moving north along the
right-of=way.

AMtor the inltial nampliing for toluene in January of 1960, the
lavols of Loluone fell to traco or below detection limit convone
trationn,

Conntituentn that wopro detocted but havo a sampling tecord thet
in limited to one or two monltoring evonts arve summarized In
table 1=100  Acveltane wan dotected for Monltoring Well No, o
adiacont to the aplil area in 1983 av 700 ppbe  Among lts other
unon thin compound Ln unad to clean nampling equipment, amnd a
quality control ervor in ponntblos None of the other eight welln
namplod, including thone Immodlateiy adjacont to tho splll area,
had dotectably acolono lovoln,  2=hoxanony and d=methyl=2-priita-
none wore detoctod In only ano of nine monitoring wolla sanpled,
Woll No, 30, whioh Ia 400 feet nouth of tho spill area and
adfacont. to the foncoline botwoan the NChWal, property amd Quillen
Brothern Fordy  Acetonn, Ad=mothyl=3-pontanono, and 2~hoxanone aroe
all solvontn unud an wood prascrvativen or lacquors,

Sichliorodifluvromethane and diehlorafiyaronsthans wors analyzod
for two aamplingn Lo 1903 Nolthor compound wan detogted In the
inttial nampling, Dlehlorodifluoromothane wan dotected Lln the
aacand aampling at Menitoring Woll No, 8 {3 ppb) La the apll
nourco area, and at Woll Nom, 21 (36 pph) and 23 (13 ppb), which
arv located along the rallroad right-of~way., A subsoquant
nompling wan conductod by the 0.0, EPA, which analyzed for di=
chlorotiunromethane for the Juno 1364 nampilig. The method uaad
tor the analyntn yloldn only an entimatoed concentratlon, Only
obnorvation well No, 22, along the rallrond right=of=way indl=
catod a nlgniflcant lovel of the conntituent, ontimatod at 99
pphe Thono chlorof luoromethanan are primarily unod an rofrigors
antn or aoronol propellants,
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A total wylone analynln conductod on samples token {n Jely 1903
vrovaalad datoctablo xylone for many of tha monltoring wells,
Concantrationn In wolln looated between the fonce north of
guillon Brothers Ford and the asoutce area tangod Crom 14 Lo 26,9
ppby Well Nons 22, 23, and 24 avo positioned along the rallroad
rlght=ol=wvay In proximity to the fuel atorage tanks. Tho vange
In concontration for Lheso wolln wan 2} to 210 ppb, with no
apparont trond over woll locationns  The componentn of total
xylona {ortho=, mota=, and para=xylone) wore sonltorad for by EbA
In Juno 1904, The mothod of analynin gave oatimatod dotoctablo
concontrationn of each component for the nample {rom Woll No, 22,
ML af the other alx wella sanpled had no doroectable cancone
trationn,

Alk(l nubntituted bangannn (Alln) woro only analyzod for one
monftoring svent fn May 1983, A9 wore detected In sanplen [rom
Woll No. O and 23 at 26 and A2 ppb, vespectively. The woll
locatlons ¢orvespond Lo the aplll aource and fuul storage arean,

Tha hiatorle analynon Cfor pentachlorophencl, a wood prener~
vatlve, and 2=methyl=4,6=dinitrophonol, a herhleldoe, Indlcatad
that all but Obnorvation Woll No, 22 had lens Lhan dotectablo
lovols of the compoundne It In plaunible that theone compounda
would be Lound In namplon from Woll No. 22, located along Lhe
rallroad right=of=way, alnco Lhase two compounds could [lnd
application there,

Bln{2=athylhoxyl) phthalate han boan detectad at Monitoring Well
Nos 9 in the aplll wource avea and In Woll Non, 21, 22, and 2)
along the raflroad right-of=way, The hligheat concontrationn of
the phthalate are found for obssrvation wolln 22 and 23, 120 and
290 ppb, respoctively.  Thy compound wan dotooted at a rolatively
low concentratfon In the aptll area (14 ppb) and at much highor
goncontrationn along the rallraoad rlght=of<way, uut{l honeyl
phthalate wan dotocted In only one of the monitoring wolls
pamplod, Woll No.o 23, at 34 ppbh for the Japuary 1903 sampling. A
nocond sampling round, conducted four montha later, indicated
that thore wan no detectablo conesntration of thin phihalate In
any ot the monitoring wolln, An proviously Jdincuiiod, phihalate
compounds are [requently laboratory cronn-contaminants, Dr,
Ralph bougharty of Florida state Jnlverslty wan contracted by
lugal counpal Cor Lho NCOW&L vo obtain and analyze namplon [rom
monltoring Woll No. 8. Doughorty's data [ndlcate rolatively
hlgh concontrations for aelect conntituents, Including trishlor=
aflnoromethana (14000 ppb). hexamethyl diabloxans Lelmethyl-
nllanol (6000 ppb), and dimathyl diaulflide (120 ppb), lloxa-
methyl dintlokane, trimathyl ailanol, and dimethyl disultide ato
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not priocity pollutant compoundn and are not on the Target
Compound Liat. Preichloralluoromethane {n Jdiscusnod in Lhe
tollowlng paragraph,

Twa conntltuents other than Tris havo hoon monltored and conw
olatontly dotncted at qreator than Lrace amounts over the
aampling record. Thane compoundn are trichlorntluoromethane and
telohloronthylone (Pablon 1=11 and 1-12).  Trichlorof luoron
mothane, a vofcigocant and aocvonol propollant, wan analysed ln
theae namplingn batween 1963 and 984, Thin compound has haen
dotontod al concentrat bops ranging feom lean than dotoctablo to
1596 parce ppb in Monltoring Wolle 8, 9, 16, 21, 23, and 24, (An
proviounly noted, Lhe Duigheily teiult of 34,000 ppb foi Well Ho.
0 in connldorad aunpoct)s A nubsoquont mampling conductuod In
1904 {ndieatod that four addlitional welln, Non, 4, 6, 7, and 22
alno yloldod samplos with Lelchlorofluoromathano, These latter
analywon, howover, may nol ho representative hecaune the ana=
lytical mothod uned by tho EPA ylolded an eatimated vaiue of the
conatituont, Monltoring Woll Noy O, Ln tho Tris aplll nource
aroa, had the highost goncentration of trichlorofluoromethano at
356 pph.  The nsocond hilghost concentration (296 pph) wan found at
obnorvatlon Wall No. 21 along tho rallroad right-of=way, The
analyttoal work for all saspling in 1903 for trichlorofluoro=
mothane {n sunpoct alnco the two pales of split namples taken
ylolded widoly varled resultn,

Trichlornathylone han baon apalyred In twolva aamplings eonduotod
botwoon 1970 and~ 1904,  In tho vavly namplingn the compound wan
dotoectod In twelve of the obnovrvation wolln, vanylng from lenn
than 1 to 7% pphe In a later sampling, Juno 1904, the range [n
anncanteation had degroasod, vanging trom lonn thap dotectable
to 20 pphe only three of the 1) walls nampled then ylalded
namplon with greater than teaco amounts (% pph) of trichloro=
vthylono,  Thens Includod woll Non, 3, 21 and 22, Monltoring Woll
Noo 3 in located along the north toncolline boelwoen Qulllen
rothorn Ford and the NCIWL property, whervean wWell Nonm. 2] and
22 aro located along tho rallroad right=of-way. Teichloroothyleone
In a conntituont tound fn nolventa that could havoe buvon anpocl=
atod with Quillen Nrothern rovd or Convall, The former Witeo
propurty ls lens auapoct an a source bocauno thoro wWan no
nlgnt tiecant TCE found 1Ln tho ground wator In tho apill source
area,

1efedo2  MWatar Quality for Produotion Well No. 11

The NCHWAL deep Production Well (W No. 11) han boon nampled nine
timon ninco 1970 for priorlity pollutant organic conntlituentn,
Many of the conntlituants have been conmlatenlly raported an
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non=dotactable or lons than doutectable (Appondix ¢}, Conatite
wontn dotoectod Cor ong ov more monltoring events are Linted in
Tablo 1=13:  The mont potrvanlve contaminant in tho upper aqulfer,
Trin, way roported only onge out of neven analynon, al a trace
concontrallon (0,00 pph) In 1900, Thin low a roportud value fn
sunpoct, an all othor dotoction limltn roported by the variouns
laboratorton have hoon 1 pph or greator,

Totrachloroothylono (PCE) and trichloroethylene (1CE) woere
dotseted by BCM Jn Fobruary, 1900 at concentrationn of 41,1 and
136 ppby, venpoctively. Nolther compound, howevar, han hoen
datecled ahove | ppb in seven subnequant samplinan,

Bin{2=0thylhaxyl) phthalate han boen monitorsd In threeo sampllings
ol PW NHa, 11, 1y wan not detected In January, 1903, but wan
raported ax 274 ppb Lln one of two different contravtor namplew {n
May, 19063, The nocond of theme contractots raeported non=detogt»
able, indlcating a probable laboratory crons=contamlination
problom an tho nourco of tho 274 ppb roport. Many shallow
adquifor monitoring welln woro alno namplod during thono threo
nampling ovonts, Thenue analysen {ndlcale non-detoctable phtha=~
late concontrationn Cor many of the monitoring wolle In tho
nhallow aqulfor, Four of the monltoring welle had reported
congontratlons (ranging from 14 to 290 ppb) of the cumpound for
at leant ono nampling, Tt In unlikely that the single elovated
value of bin{2=-nthyl hexyl) phthalate from P No. 11 Lo the
ronult of leakage (rom tho ahallow aqullor fov nnveral ceasonn,
Tho slngle reportod congentrationy for MW Neo 11, 274 ppb, In
comparable to the highent concentration roported in the shallow
monttoring wolln (298 ppb)e  Phin means that therws could have
boon no dllutlon, absotptlon, or compound degradation as thoe
phthalate pannod through the upper aquifer, U0 to 90 foot ol vlay
unit, and into the Uppoer Potomac Aquifar. Tho total absence of
thono mochaninmn for reduction In concontratlon in not concelve
ablos Furthormorn, the npacitlc gravity of bln(?-uthrlhnxrl)
phthalate {n 0,99, Thorefore, the compound Lo not hoavier Lhan
wotor and would pot have a tondenoy to slnk, Thun, laboratory
cronn~coptamination tn vonnldored the nource of tho reported 274
ppb at Production Well 11, Based on thla analyals and tho lack
of any other detectable compoundn abuve trace leveln, It ln
conuludod that the ground water produced trom Productlon Well No,
L) A of good qualliy and han polt baon adversely impacted by
contaninatlion feom tho upper aquifer. Thin concluslon 1n
connlntent with tha lack of aqulfor [ntorconnection discusned in
foctlon .09,
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Jollutant Compoundn, net Analywsad for in

Tiol T "and”dround Wator

The 10 nan=inB paeatliclde prioricy pollutanta were not analyred
for in nolla.  Althouah analyaed Cor in ground water namplos,
nonn of thase 18 compounds wore found. The 11 acld exLractablo
prioclty pollutantn alno wore not analyzed for In nolls, only
two compoundn of thin clann {(4,6=-0inftro-o-cranol at 16,9 ppb at
obnervation Wo)l 22, and pontachlorophenol at 33,2 ppb at Obnor=
vation Wol) 22) woro annlyzod for and dotoctud In ground walor
namplon,  One volatile {(elnel, 3=dlchloropropylaena) wan not tested
for in nolln and wan not tound in ground water. Acrolein, acrylo-
nitrila, and retpachiorndibonzaepedioning wors not Lonted for In
nolln or ground watar, and no motals or cyankdn monitoring wan
performed on althor noll or ground watoer samplen,

1.00,9 The Innun of Aquifer Intereonnootion

The *Tachnical Review of tocumentn, Final Report®, praopaved tor
tho OO KEPA by Planning Nennarch Corporation, February 3, 1906,
roportn a lack of wulficlont Information to ansens the hydraulle
connection, or lack thereof, betwoon the nhallaw Columbla Aquiter
and the deepar Potonmne Aquitor, lowover, aultlicient information
{n availablo which domonatraton a lack of aquifer Interconnectlon
botwann tha shallow and deap syntemn at the nlte. The lack of
aqultor intorconnection in demonntrated by three dliftetent typun
of data, including

- vagional and nituespuoltic cronn anctionn,
« pump test data,

« wator quality data,

1.he9,1  Cronn=flnctionn

cronn naatlons In the roglon of the former Witeo nlte have beon
racently devaloped by the balaware Gacloglcal Burvey. These
crona=noatlionn are prensntod (n the Hydraulle Map Beclen No. ),
ﬂnnhydrnloqr of the Wilmington Arua, fhout | of the map nocion
providon lines of cronn=noetion aucrounding the nite {n map view
and tho annovlated crosn=soctions In vortieal viaw, Tha
ntratigraphlo column reprasnonted at nach test botlng or woll usod
ln conatrueting tho cronn=-nuctions wan oxamined, Thia oxerolde
domonatrated that overy woll or test boring oncountaered the
charactarintle atlff olay which neparaton the Columbla Aquifer
from the Upper Potomac Aguifeor. The clay thicknonsen for thens
borfngn are plottoed fn Plguro 1=10, No attompt has been mfﬂf\f"Q7
)
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gonntruet laopach contourns In that tha thicknonn of tho olay in
highly varlable, yot at svery locat{on the clay wan prosent, The
thicknenn of the clay rangod from 12 to 90 fout. In some caned,
tho elay unlt oceurn with Intorbedded nandy bedny howevar, at
vach locatinn the chavactoriatice atlff clay was prasont in the
clay unit,

In addition, a ¢rons=gaction wan conntructod from drliilorn’ logn
kopt during on=nlte deilling, One log (CdH2-27) In from a tent
bhorlng for Productlion Well Nos 11, The othor in Cor an obsor=
vatlon woll Inntallod 24% Leoat northeant of thao production woll
{Cd92=14), Thano loga wore unod Lo gonvrate the cross=noction
shown I Plgure 110 An L hustratod by the cronn-section, the two
delll Logn nhow o good worrelat{on {llustrating the *layor-cakoe®
geology pronsent at the afte, The Columbla Aquifor vangen in
thicknonn Lrom approsimatoly 29 feol at Productlion Wall No. L1 to
approximatoly 35 foot at tnu obnarvation wolls The clay unlt
that undorlrun the Columbla Aquitor im prodominantly compused of
a otlff, high=puccentago clay with minor amountn of nandy clay,
and nand and geavel, Thin contining unit was found to bn approx=-
Imatoly 90 fnot thick {n Lhe vicinity of Productlion Well No, 11
and approximatoly 80 fuot thick at the observatlon wall. The
uppor nandy unlt of the Potomae Aquifer or Uppor Potomae Aduifor
In onvountered by both test borlngs, Tho wape of production :
undarlylng the nlto wan Lound to ho approximataely 27 foaot thiok
at the productlion woll and 19 foat thlck at the obrorvation woll.
A clay unit formn the bano of thin doopor aqulifor at the nlte,
hin unit wan Indlcatod to bo a stitf hlgh~percontage clay In the
tant boring for the production woll and a nandy clay to clayoy .
nand in the viclnity of the obsorvation woll. Thin oross=nectlion
oloarly lndicates that the separating clay that in ublquitoun In
the roglon surrounding the alte in almo prosent within the nite
boundarion,

Lolleh 4 Pump Tant

The NCBWaL conducted a sorfen of four Ab=hour pump tustn In April ‘
and oarly May of 1908 {n ovder to relnatate Production Well Nao. |
11 an a source of potable water, A comprohonalve monitoring

program wad conducted durlng the laal of the four tesls In ordar
Lo oxamine the Inaue of aquifor Interconnection.,  Water loveln
In the deep obnoervation woll (Cd=%2=14), roforred to an Well b,
and ln elght nhallow aquifor monitoring walla during the toent
wore monftoved, The tent wan conduuted batwnen Aprll 29 and May
1y 19086, Water leval hydrographs wore plotted for each well mon=
Itored and are ohown in tlgure l<il,  Tho Lluctuatlion in the
tide In the Dolawaro Rlver, eant of the slte, during the pump
tent, waa oatlimatod Lrom publlahed tidal tables and ls Lound an
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Flguto 114
Watar Lovel Hydrographa
pPump Tout of Woll Ho, 1
tow Coatlo Wator and Light Commislon
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the tap hydvograph In Plours 1=11 Thin 1llustration la provided
to ahow that thoe fluctuating tidal loveln had no observed ofluoul
on water Lovoln meanurad {n the monltoring walln,

The water lavala in tho ahallow aqulfer monitoring welln would
have Indlcated the preaswnce of agulfor Interconnection If a
doclino in water leveln could bo obnorved an the plesomotrle
sutface In Lhe doup aquitor wan lowerad. As llluntrated by
tMlgure =11, none of tho shinllow aqulfor monitoring wells oxpor-
lanend a docroaan In wator lovel) In fact, many of the obnor=
vatlon wolla axparlonced an locraane In water lavel over the pump
tonsts The wator lovel Incrvaned bevauno the dliacharge from the
production well wan divected towards a storm zewer Just north of
Lthe tllteation plant, ‘Thin storm sewer wan cloggoed, and a large
volume of watar pondad on the ground in the area botwesn the
aloctrlc aubntation and tho productlion woll (neo Flyure 1=2),
T™hin wator rocharged tho shallow aquifer, cauning the water
lfovals to rine, [t should bo noted, howover, that the groatost
doeroann In water lovel {n tho desp aquifer monltoring woll py
wou obnorved Ln the fiest 12 hours of the pump tesat. Many of the
chuarvatlon wolla had not bagun to renpond to the revharge of the
rhallow aquifor at thin point in time, For example, Hhoot 2 ot
rFigura 1«11 nhowa tho hydeograph for observation well no, 27,
which {n (n clono proximity to Woll B,  Although the drawdown {n
woll N was ninteon feet, the water lovel In woll No. 27 nhowed a
vartahle, mialmal [luctuvation ovor a range of ons=tonth ol a loot
in thin 1d«hour porlod, Thoreforo, no ovidonce of aquifor
{ntorconneet lon wan indlocatud by watoer laveln in tho nhallow
aquifor.

Obnervation woll P wan looated approximately 24% feot northeant
af the pumping well, fhls well showed a tatal drawdown of
approximataly 20 foot ovaer the duratlion of the pump tent. The
timoZdeawdown data Lor woll PH wore analyanod using the Htandard
Tholn curve matching technique, Flguro 1=12 [lluntraton the
mateh botwoon tho log/log drawdown versun time curve tor Well B
and Lhe Theln=typo curve, Thin typo of comparinon would Indlcate
rocharge from loakage through the clay unit {f the obnerved data
tall balow the Thoin=typa curve, An ahown on Flgure 112, Lhe
ohnorvod data colnctde atmont procinely with the Theia-typo
gurve, Thin matoh Indlcaten n confinnd nyntem In which no
planiticant rochargo In rocolved trom loakage [rom an overlying
aqulfor, Induced leakayn from pumplng would have occurred {f
thora had boan a gap In the neparating clay (n the vicinity of
the nite or It the permeuablilty of the clay was large enough to
allow tha vartieal migration hotveon the nunlnl‘n.
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The ERM Group

Figqure 1-12

Pump

Obs. Well P33,
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The pump tont data wore unod to derive transmlsnivity and ntorage
goofficiont valuen for the deop aquifor, Calculation of the
hydroyeotoglo paranatorn wan perlformed an follovs.

Dincharyge rate (Q, In gallons/minute) = 200
Bintanco from pumpling woll to obnervation
woll 12, 1o ltoot) " 245
Mateh Polnte

deawdnun (a, {n teat) = 37 Wiu) » )0
time (b, 1o minutes) w 24 1w =10

Pranamlanivity (T, gallonn/day/foot) « 114.6 QW(u)
n

+ 6194 g/d/0n

gtoengo Confficiont (8, dimonsionlonm) » 't

TEITT7are T
" 00011

The aaloulated krnnnmlnnlvlt{ value lo copresentative of valuen
dorived Cvom other pump teatn ln the veglon, ‘The value for the
storagn coelfliciont (,00011) In suffliclently low to Indicate that
the aqulfor In the nite aren in conllined as opponed Lo neml=
confined {Fresga apd Cherry, 1079, p.60),

1L.0.%,1  Mater Quality Data

The thivd line of evidonca for the lack of aqulfer lntercon=
noation in tho historle water quulln{ monitoring data for
Praduction Well Ho. 11, An dincussod ln Soction 1iDade2, tho
production woll han connintontly ylelded namples of genorally
high quality and lacking deteviable Tria, AU Uia aane Lime, the
shallow aqulfer overlying the doepor aquiter han beon vontam=
Inated with Tela, and potontially other compounds, nlnce 1970 or
hoforw, ‘Thoreforn, no aquiter interconnoction In lndlvated by
the ground water quality data,

o
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1.¢ flte Vinltn

Witeo vepronontativen have bonn to the nlte on aaveral ditferant
aveanlonn In 1907, 1986, and 1907, buring Lhenn vialts, pore
nonnol becamo famillar with both the Witeon and NCIWal propertion
an woll an the area Inmedlately nurrounding tho slte,

1,0 _tnfinbtlon of gtudy Doundarlon

Hanod on roview of the ground wator and soll data In Begtton 10,
the areal houpdarlien for rhin romedial inveatigation are dafinad
an nhown {n Flgure 2=1,  Thono boundarios are subject to chango
an now data become avallabla,  The boundacien Include the Wltco
proparty, the soucce aroa, and the NCBWal, property running oast
and wont of the Clltration plant, which, baned on wxinting data,
{n a potantial mlgeatlon wite Crom such propacty and nource area,

Lot Blite Map

A dotailed nlte map will be prepared when the locatlonn for
proponed now monitoring wolln are murveyed, Tha nlte topographle
map will have a ncalo of one Ineh «oualn Cifty foot and a contour
Interval of one Loot,

1.0 _nite 0fflce

.

At pronont, thetro are no plans to provide a flold orrlun-trnn
facilitye ALl oparations will be porformed Crom vehiclaen
annlgnod to pactiolpating ntaff, An equipped van will norve an
the flold offlce on a datly banla. I addlitlonal oqulipment Lo
noaded, tv can quickly be hrought tn the alte,

1.0 Conteagtor Progucamnnt
Witeo or fte roprununLaLan, will boe veoaponnible for the procuro=

mont of mubcontractorn novonnary to provide the servicee roqulred
for the remedial {nventigation and feasihlility ntudy,

30014 ¢ (‘_;m6
1 }r
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TAHR 2
HORK PLAN

2,A _ Tachnlcal Approach

2.A:)0  Introduetion

In accordance with guldanco of thae Dolawaro DNREC, thin 1U/FG
ntudy tn focuaod to conalder pathwayn which {nclude ground wator,
noll, and aurfaco water and nodiment annociated with adjacant
wottand arean, Exloting data gapn whiloh vomain Cor the nolln
ineluda

1o Nortzontal and vortieal oxteont of the Tavget
Compound List (TChL) volatile and seml-volatile

vompounds,

2. fources of tho TCL compoundn dotocted in alte
nolln,

Exinting data gapn which remaln for ground wator [neludod

1« Dlrection of ground wator flow In tho ahallow
aquifor am) the ehange In thin diroctlon In
ronponsy to tidal fluctuationn,

40 Horlzontal and vortical extent of TCIL volat!le and
aomi=volatile compounda and Trin (B=chloropropyl)
phonphate in the shallow aquitor,

3o fourcon of tho 'TCL compoundn delacted In the
nhallow aquiter,

Rolated td the nocond {tem under yround wator ia the potential
tor heavier than water qonat ltusnta to alnk to Lhe bottom of the
aquifer apd accumulata an tap of the elay unlt,

Glvon tho previoun dincharge of ground watoer to the adjacant

wotlandn, thle avea {n belng Inveatigated to eatablish the
pranence of abaence of the {ndleator constituent, Tris,

0 lﬂ&},

21
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L:0:2 Purponn

The RL/18 program will be denlgned to £il1 the data gapa and to
volloot Information {n ardor to dovelop Remedial Alternativen and
tho Endangorment, Ansopsament {(EA). A dincunnion on how the data
gaps will bo cillod apd tho typo of information that will be
collocted In provided below,

A1 Danle Approach

The tolluwing lu a atopeby<stop outline of the work to boe
canducted ar tha alte.  Each atep ln deseribed fully o the
tollowing nubnoctions

v Fropavo a nite map,

2. Obtaln turther information on pant Induntvlal
operations and ground water dincharge to adjacunt
wytlandn,

3o tnventory existing wells to deotermine thelr
condition, obtain water levela, porform a tidal
offoct #study, and doteormine Lhe divection of
ground watur flow,

4,  Conduct a uito wulln Inventigatlon for ‘FCL
volatilo and somb=volatile compoundn and Tria,

9, Inntall monlvoring wollu in neloct toat borings at
the top of the e¢lay unlt,

6,  botormine tho Columbia Aguifer hydraulic conduct=
Ivity by vonducting a pump test at a proposaed
Columbia Aguiter pumping wall,

T¢ Collock ground water namplon for wator qualliuy
dotormination and water troatment foanibillity.

Bo  Cosloct and analyze sediment and aurfaca watsr
namplon from tho adjacont wotlandn to evaluate
impact of nlte on thal area,

Macuanton concorntng the evaluation of data collectad durlng the
romedial lnvontigation In provided In Tank 4, Draft and Cinal
report preparation In discunned undor Tanx 6,

s
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2,04 Yenoription of Work
208,41 flto Map

A bano map will be conatructed uning anrlal photogeaphy and a
nlto nurvay conducted by protoanfonal nurvayorn, The nurvey will
Ineludo the elovation and louvation of the exteting and now wolla,
onco {natalled,  Tho survayors will produce a map of the nice
with topography at one=foot contour tntervaln and and a noale of
ono {nch aqualn flrtY foat (1* = 50'). Thin map will Include the
locationn of all wells and bufldingn, surface dralnago, roadwayn,
and the Convall trackn,

2,040 Inventory of Pant Induatrial Operatlonn

An part of the Remodlial Investlgation, a lintlng of former aito
ownars/oparatorn and the manufacturing operations carried out on
nito will be complled and Incorporated into tho nito hackground.
In addition, a summary of Wlitco manufacturing procennes and
proconn chomicala will be provided., Data tor thin tank will be
obtalned from Intorviews with Witeo porsonnel, plant recordn,
and, Lf nocennary, from nlate and county tax rocords, deodn, and
previoun site ownors/operatots,

2.8s4,)  Fvaluation of Qround Water Dincharge to
Ml jacant Notlanda

According to DNREC oftlcliala, approximately 50,000 gallons ot
ground wator wan pumpod hr NCHWAL Trom thoir gallory into the
adjacont marsh lo 1977 to 1970 under DNREC direction. Ap part of
tho lemodlal Investigation, avallabla lotormation on'thin actlion
will be complled and incorporatod fnto the nlte background. Data
and Informatfon will be obtained Crom NCOWsL, Witco, and DrRikc
rocordn, and, |{ negonnary, intorviews with NCHWAL, Witco, and
BNREC poraonnol,

2,A.4.4 ¥eall Invaptory and Mater foval Meanuremoptn

The well lnventory will asnnnn the prement condltion of Lhe old
walln, The lnvantory will determine (¢ any walla havn baan
dontroyod or buriad, the nurCace condition, and dopth to bottom,
Wator lavols in nolocvod wolln will bo monitored on a continyoun
bhanlin for a peclod of 24 hourn uning Hormit" tlold data loygora,
Thin monltocing will be conductod to gatablinh Lhe offwct of
tidal tluntuntionn on the direction and gradlant of ground watoer
flowe A river monltoring polnt will aluo be uned to ald in
ovaluating potential rovarsaln In gradlont at tho nlte ducing a
tidal ayclo,  Almo, dutlng tho colleotion of ground water

. Wl Lwyr
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meapuromantn, all oxinting wolls will be checked for phanad
product/ground wator tlquld neparation,

2.,A.4.% tloll tampllag

An dlacunnaed {n tectlon 1, certaln priocity pollutant organic
compoundn have naver hoon apalyzed for o thoe nite solln, In
addition, nono of the sampling programs have boan spocifically
donigned to Indleato the potential for off-alte nourcen of
cotttamlnat Lon,

Although many pavametorn have boon analyaed (or in the pant, Lhe
lint of paramators and doplha of saampleas havo not beoen connlne
tont. Addlitionally, thoro in an indicatlon that tho conntituaontn
in nite nollye have degradod over time, PFor thene roasons, the
tollowing parametors will bn analyzed for In soll pamplen {n
accordanco with the QAP

Trln
TelL Volatilo Compoundn
TCL Bomi=volatile Compeundn

Many of the compounds which wore proviously analyzod for will he
oloo analyzed €or in this noll nampling program, Hedotermin-
atlons for c¢ortaln organle conntituonta will provide a current
analynin which could potentlally be uned to dovelop raten of
nnrurnl dagradation whon conslduring romodial action altuorn~
atlvan,

Tha fieat atep fn the noll nampling program will be to advancoe
ulght tent borlnge tor noll mampling. The propused locatlonn [or
the boringn are shown in Flguro 2«1 and have boen nolected baned
ul a toview of the exdating data and locatlon of potential on=and
ollf=nlte nourcen, Fach toat boring will be advanced to the top
of the water table uning hollow atom augers and continuoun aplit
npoon nnmpllnY. An vversized apoon will bo unod In avder to
colloct o nulficlont amount of mample Cfor annlyain, ALl nplit
npoon namplen will bo loggud by an exporlenand hydrogeologlat who
will abaarve all alto work, All samplling equipment and apprae-
priate deilling equipment will bo docontaminated prior to
sampling and/or botwoon tont bocrings according to the Quallty
Annurance Projoct Plan (QAPP) .
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Samplen obtalnad Crom Lhe tent bovlngs wlll be handled In the
tollowing mannor

1o Bach 2 foot interval will bo componited,

2, kach componito nample will be apliv into two aliquotn,
one allguot (portion A} will be placod (uning a
stainlons ntoul spatuln) fn a laboratory nupplied glans
bottle with Taflonf=1lned enclonure and Lnndlod an
dencribod {n foctlon 4,73 of the gAPP. tufficlont
noll trom the nocond allquot {portlon 1) wlll bo placed
to £111 one alght of a whide mouth lLer contalpner for
hoadapace mosduroment. Jmaediately aftee the noll fo
placsd Into the contalpor, the mouth of the jar will bo
Hnod with alumipum ftoll and the apnclomure nocurely
roplagnd,

3o brior Lo taking a hoadapace VOU meanuroment, tho
moansuremont veasel containing the sample will be placed
in a room at a conntant temporature for a duration nf |
hour. At the completlon of the hour, the maxlmum
hondapace roading will bo rocorded uning nn Organle
Vapor Analyaar (OVA). A three=alghths (/1) Inch hole
drilled through the conter of the plastic vap will
nllow tho puncture of the aluminum noal with the preobe
of the OVA to measure total YOC content, The headspaco
moanuroments and visual obnervation will bo unod to
noloct nsamplon for laboratory analysls [rom wach
horing.

4, Banod on titep 2, nolect namplo aplits will bo aent  for
analynin of rein, tCL valatile and nsemi-volatlle
compoundn, and Lhe next 40 highant oC/Mi peaka Lo
accordance wlth €LY protocola, The laboratory Voo
datermination Lo connldored qualitative due to the
volatilization of samplo conntituentns during samploe
handling and ntorage, Thorefora, Lhe laboratory voc
annlyaln van be unod to {ndigate the presonco of YOCa
in wach samplo, A eomleguantitative detarmination of
total YoCn will be made from the huadupace analynon
(Gtep 3, uning nanple wolght, hoadnpaco volumo, and
tho OVM reading.

:0:4.0_ Qrouns vWatar Monitoring

The renultn ot tho wator table and tidal nludy will be uased to
noloct loeationn Cor the fnatallation of monftoring welln, The
locatlonn of thene wolln will bo datormined In a mooting wiuh
Witeo, Witwo yeprongntativen, and the DNREC, 100 |4
. i

2=0 ik
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Monltoring wolln will ba neabad with axlating wells tog

- antablinoh vartloal flow components in the Columbia
hqultor

- Lo tont for contamlnant nteatiflication, alnklng, and
migration on top of the clay unlt,

Wharo appropriata, now swollu will b lnatalled o neloctod noll
tunt bovingn,  Thodo borlngs wlll be oxtonded from tho water
table to the top of the clay unit uning tho hollow stem augoer
mathad, Nollt-<apoon aamplan will ho collocted ab flve«fogt
Intervaln below tho water tablo or at matorials changen, The
doaper samplea will bo uned to complote Lho goologle woll logs
for the extonded boringe, In ¢anen whoro new test borlnyn aroe
roqulired tor monitoring woll conntruotion, aplit apoon samplen
will bo vaken at fivo«foot Intervaln for the entire longth of
oach boring, ALl apoon anmplen will bo subjectaed to the same
hoadnpace analynln an the componite soll asamplos discusnod In
204,85, The hoadnpave readings may ald in determining Lhe proe-
torred dlrogtion of contaminant movament Ln the subsurtace, The
borlngs Lor monitoring wolls will be delilled tive feoot [nto the
clay unlte A Shelby tube aample of thae cla{ wlill Lo taken at the
hottom of each test boring and nont to a nolls tenting laboratory
for vartical pormeabliity tenting, ‘Thin tenting will bo usod to
datnemine tho permenbility of the olay.

Monttoring woll conntructlion dotailn aro shown in Plgvse 2-2. The
flvo=toot ¢lay (nterval from the bottom of the tont holeo will bo
backfillod with bontondte pollata, Each woll will then be
conntructod of tea=lnch 1.0, Gchodulo A0 IVC woll rinor and [lve
tout of 020=1nch machino=nlottod ncroon directly above the clay
unfte  ALL Jolnts will by theroaded and tlush,  The sc¢roeoned
Intarval will ba nand packad Lo Lwo foal above Lhe top of the
noroon, ‘I'wy oot of bontonite polletn will be placed on top of
the sand pack to eatabllah tho bano of tho noal for the remalning
annulun,  Tho annulun will bo tilled wlth a 10 percent bentonitos
coment grout to lnolate tho woll ncroen,

The welln will bo doveloped by murglng with compranned alc and/ap
|nunrllu) from a contrifugnal pump, Tho ground water pumped during
woll dovalopmont will be properly disponod, ALl wolln will bo
Cinlahod with nla=tnoh [0y ntool risoes and locking capn,

Y] I“H]l’t"l :’Fp ‘
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Figure 2-2
Monitoring Well Construction Schematic
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A additional well, to be uned an a pumplng well, will be located
In the contor of the aplll/nource arvea, Thin wall wlll be
conntructed of alx=inch LD, tichodule 40 PVC woll riner and
twonty foot of L020«inch machine=-nlotted ncreon In order to
aghlove nearly full penotration of the saturated thicknean of thoe
Columbia Aquifery AlL Jolnts will be throaded and flunh., The
neroonod intorval will bo nand packod to two foot above the top
of acreon,  Two fogl af hentonite pellots will be placed on top
of the nand pack Lo entablinh the baso of the nsoal on tho
romaining annulus,  Fhe annulus will bo tilled with a 10 peroent
bontoolte=gument grout to foolate tho wall acreen, ‘Tho pumpling
wold will bo doveloped uning a submoraible pump, The yround
wator pumped durlng well dovelopmeont wlil bo pumped to a tank
veuck and manifentud Lo an appropm tole disponal tacldlity, The
wall will be Cininhed with a ton~lneh 1.0, nteol rlnor and
locking cap, Figure ¢=3 nhown the proposes denlyn fov the
pumplng well,

2:A.4.7 Pump Tanting

A 2d=hour pump tont will be conductod unlng the now Columbla
Auitar pumplng woll doncribed In 2.A0406. HWater lovel drawdownn
w{ll bo moanured {n solected wonftoring walln and wator mamplos
will be collocted at | hour and 23 hourns Into tho tost. Thono
namplen will bo analyzod for the same llst of compoundn dencribod
in A4 0 Bamplo analynen will bo uned to evaluate treatment
altornativen updor Lhe ground water recovery nuoenatio am o
romodial antion altornative, The ronults of tho pump tont will be
analyzed to detarming the teanaminnivity (1) and npoclfie yleld
of the Columbla Aquifer at the nlto. ‘Thowe parametor valuen will
bo unod to avaluate pumping schamea for ground water rocovety
altoroantlvon, 1n addition, the 1 value will bo uned to derlve a
hydraulic conductlivity valus (K) for the agquifer, by knewing the
saturated thicknens (b)y  The K valuo wlll than be used Lo
detormine the ground wator voloclty, glvon meanured water table
gradionts (1) and an assumed poroalty (n) dorived from the
hydrogeologle lterature,

2.A0A. 0 Hator Quality flampling

To dafine the oxtent of contamination in the ¢olumbia Aquifor,
onu complate round of yround water namples will be collecled [rom
solocted exiating monitoring wellns Cound to be functional and
trom tho now monltoring wolls, ALl ground water namplon will ho
analyred for the following parametorns in aceordance with the
QAR

I o
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Figure 2:3

Test Well Construction Schematic
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Trin
TCL Volatilo Compoundn

TCL Bambi=Volatile Compounds
Total Organic Carbon (10C)
Chomical Oxygon Domand (€0D)
pit

[ron

Hanganonn

Tho lattor 5 compoundn will ald 1o tho evaluation of romedial
altornativen,  damplon will be colluctod accordlng to the
nampling plan provwiveen deseribed in QARE,

2.A.4.0 Wotlandn Hampling

hanod on a fleld reconnalnnanco of tho nlte on July 2, 1907 by
UBEPA, DNREC and Witeo ruprodentativen, It wan agreod that oix
(6) statlionn would bo nampled, Water and nediment would be
colloctod from thono statlonn with nurfoco watar, 1f no water lo
prosent at a ntation, tho atation will anly Lo sompled for
nodlmontn,

The approximate station locationn are shown in Flgure 2-4. The
ntation locatlonn follow the antlelpated direction of nurface
wator flow from tho Witco Blte toward the atralght diteh.

A nample will be collected from the ponded water arna {n the
diteh bhotwann the culvart under the rallroad and the transmission
Hine right=of=-way, paralleling the railtoad on the north sido,

Two samplas will ho colloctad from the genaral Clow path In the
wotlando located Lo tho wont of the transminnion line vight«
of=way. Tho namples will bo colleqted at approximately one«third
and two=thirde the diastanee from the vicinity of the ponded water
aren to the fleat teibutary upntroam of tho rallrvoad bridys,

Bamples will be collected at the head orrthn rifﬁt trelbutary
which potentlally vecelven the aurlace [low across the wotland
aroa,

Two namplen will bo collected [rom the stratght dlteh, Ono
namplo will be collovted Immediately upntroam of the confluence
of tho Cirst trlbutary, A nocond namplo whll bo collectad in the
vieinlty of tho next upatream tributacy,
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Flguro 2-4
Approximate Locations of
Sedlmom and Water Samplo Locatlons
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‘Tho nample atatlon locatlonn ave intended to aasens the potential
diatreibution of trin In the dralnago nawale and wotlandn an woll
an in the racelving wator [n the bilind gut and strafght diveh,
gample eollection will follow protocols promsntoed in the QAPR,

Theo following parametorns will be analyzed for

Wator Bamplon

Tris (bota=chlaropropyl) phonphato
pll
conduotivity

ftod fment_ tamplon

Trin (hota~chloropropyl) phoaphato
avaent Molatuce

Grain tlze Distrlbutlon

Total Organie Carbon

pil

ot thono namplan, pH and conductivity will be fiold meanured.

2.)_fiohedule

The Witoo ropraonontative Is propared to commence work on thin
proponed RIZF8 ntudy within ten dayn of the approval of the
tochnloal approach by DHNREC, The pro{out will take approxlmately
A0 wookn from DNREC approval to nubmittal of the [inal repovt,
The proponaed nohedule {a llluatrvatad in rlguro 2-5. Connldering
tho acope of the project, thla achedule representn the narrowant
time trame In whioh the work could bn agcompllshed, Boveral typen
of Yrohlumn could result In juncitliable doln{n with the potontial
to lmpact the nchodule. Thesn potential problema Includey

- rlold delays during drlilling and woll Lnntallation
due to woather, unexpogtod conditionms, or mechane
loal problomn,

- Laboratory turnaroum! t{me

- Extended proliminary flnal raport reviow Gime
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2.¢ fampling Plan

The objoctlve of the sampling plan In Lo dofine the herlzontal
and vortical axtont ol Trin and CL volatlile and soml=volatile
compoundn in nolln and ground wator and the potontial distribu-
tion of Tris In the nurtfaco water and nediments in the wotlanda
adjacont Lo the nlte. foeloct wolln found Lo bo functional during
tho {nvontory and noewly inntalled monitoring wolls will bhe
nampleod during one round of nanpling. Followlng Lthe nampling
procedure, which fn connintont with EPA protocol, all welln will
by purged of throe well volumes prior to sampling, Pueged wator
will bo pumped to a tank truck and manlfentud to an appropelace
wanta dlaposal site, Purglng for 2-inch wolls will bo portotmed
uning an [BCO 2600 non=contact, dlaphragm=type woll nampler or a
Ve batlors purgbng of largor dlameter wolln will bo portormod
vuing o nubmoensible pump,  After Lhe water loveln regover, bye
ballorns will be unud Lo eollect the qground wator memplos for
analynin, ALl samplon will be oubmittod Go a CLb=certitiod=
laboratory. foll mampling procaduven are desoribed o Soeotion
M40, Procoduren for nampling of nurface water and wodiments
In the wotlands are deacribed In Boctlon 2,449  The QAP for
nnnlrtlcnl data and ntandard aempling proveduron to bo employod
ot the nito are provided and deascribad In Appandlx A,

A0 _Wealth ond finfoty

Hoalth and dafoty procodures for the study are prosentod an
Appondix i,

2.8 Data Managamont:

Data managonont conniderationn for the proponad RI/M atudy are
Aneludod {0 the QARE, Appondix A,
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TAIK 3

BUrE INVEBTIGATTON

The Inventigation dlscunned {n 'task 2 han boeen denigned Lo
chavactorize the ntte and ltn actual or potentlal hazard to
publle hoalth and the environment for sall and ground water
contaminatlon and determbine Lthe potentlal dlateibution of Teln In
thoe nurface water and sedimonts b the adjacent wotlandn, Tho
Investigations will be denlgned 1o provide data of adequate
tochnleal contont to nupport, L noconnary, the development and
gvaluation of romedlal alternativen during the feansibility ntudy,
Invantigation activitlon will focun on problem dotinitlon and
data to uupport the screaning of remedlial technologlon, altnrnn-
tive dovelopment and norvenlnyg, aud detallod evaluatlon of
allornativon.

The alte Invastlgatlon avtivitlion will follow the plans net forth
In Pank 2, ALl mample apnalyson will be conducted at laboratories
followlng proesduren set farth in the appropriato wotrk plan.
ptrict chalneof=ountody proceduron will he followed and the
location of all namplos will he shown on the nite map (ond grid
nystam} ontablished under Tanka ) and 2.

J.A  MWanta Charactogriaation

The conntituants of concarn presont in the nolln, the Colunbia
Apiifor and tho wetland, have boen dollned Lu Beclion 1, An
appropriate praporad list of compoundn to be analyzed has haen
proparod, Thono compounds are dlincunnad {n Bectlonn 2.A,4,9,
R.Aad.ll, and 2 A4 Y

3.0 fiob Ly and Jlydrogeologlo Invaatigation
.0 fiolle and Jiydrogeologloe inveabigation

An invantigat{on program denlgned to dotormine the prosence,
profocrvod migralion path, and potential extent of chemieal
gonntituents In nolln and yroumd watee will ha conduotod [nen
Tank 2),  The progream in banod on o survey of the previoun
ntudlon linted {n Task 1y The program in Tank 2 la donlgned to
antablinh the horfzontal and vertical diateibutfon of cvhemical
conntttuentn o sulln and ground wator, A predictive analynln of
tho long=term dinponition [l dintribution and diapersion with
timo) of chomleal conatituonts will be mado, annuming no romedlial
actlon at tho alte,
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1.4 HWotlandn Invoentigatlon

An a ronult of the provioun dlacharge of ground water by Lhe
NCOWAL to the wotlands undor DNREC divection, an lnveatigation
program to antabliah the presence or absenco ot the Indleator
compound, Trin, In wotlandn adjacont Lo tho alte will bo con-
ductod {now Tank 2).  This progeam Lo haned on the NOAA raquirae-
moirt Lo ovaluate the fmpact of tho atte on any natural trosourcoen
In ¢lonu proximity to the nite. “The program in dSsealgned Lo
pampla nurtace watorn and sodimenta along the potentiel dincharge
flow path Lo determino §f Tein Io present and Lf convantrativnn
nignilidantly axcaod backqround loveln,
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TABK 4

BLTE INVESTIGATION ANALYGILO

4,0 Deopo of Tank

A thorough anannln and nummary of data obtained during the nlte
{nvontfgation will be propared to onoure that the {nventigation
data are suffictont {n quatlty (Lios, quallty nanurance/quality
conteel proondures Vinced In Appendlx A have heosn followed) and
quant ity Lo detormine the nocennity for any furthor taventlga-
tionas,  Tho summary will Inelude dotinltion of the vccurcwnce and
axtont of the chomical conntituonts linted in Boetlionn 2.h04.9,
2hddl, and 20A0409 that aro in aolle, ground water and the
adfacent watlands at the altey the number, locationn, and typon
of noearby populationn and activitlon) and the pathwayn Lhat may
ranult In an actual or potentlal threat to publlic health or the
onvironment,

AL1_ Kpdangermont Apnoanmont \

The purpoan of Lho ondangormont aanonsment ln to charactwe: e
riska to human hualth and tho onviromnent under pregent condie
tionn an well an thono asnociatod with rvemedlal altarnativon,
To evaluate current conditionn and the offoecln «. romodlial
altornativon, the following mubtanks will bo carriey outy

. Hubtash 1 tdontification of Indicator Chamlianlna

{n thin tauk, vontaminantn will be avaluated Lo

dotormine thelr rolatlive proponsity for hazard

baned on the ranklng wyn:em doncribed In EPA'a
?upogrund Publie Hoalth Asnonnmont Manual (ICIF,
904),

- Subtask 43 Identificatlon of Exposure feanarion

(ivon tha axinting knowlodge of Lhe eoxtont of
gantamlnatlon {n the ahallow aquliter, tngestion of
conlaminatod ?rnund wator will bo connldored. An
additional fiold doLa are obtained from the nito,
additional oxponure neenarlon will be considered,

0G0 ey
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flubtank 31 Evaluation of Tranoport Mochaniamn

In thin nubtank, the trannport of contaminants to
varioua oxponure polntns will be avaluated, The
fato and transport of the contaminantn In the
noltn, the Columbla Aquifor, am) the wotlands wi)l
bo ove tord unlng an appropriate fate modol an
NOCH ity

Bubtask 41 Rink Charactorization

In thin nubtazk, the lovelns ot risk asnociatod
with oxposucen and fntaken to concontrationn
ralviaid from Lhe aile will be determined., The
avcaptabllity of current concoentrationn at
oxpanulo Pnlntn will be detormined by comparinon
of constituent #ilh approprliate ov acceptable and
tolavant onvivenmentel standardn, AL the pronept
tlmo, EPA coonlders Maximum Contaminant Lovels
(MCL'0) for drinking water, natlonal ambliant atr
quallty nLandards (NAAQB), and fadorally~approved
ntato woter quallity atandards to be the only
potentially applicable or relovant and appropriste
ambiwnt concontration requlromantn, At the
concluglon of thin nubtank, a visk charactoriza~
tion coport will be preopaved which will contaln
nummarton of the findings of nubtaskn 1 through

.

flubtank 51 Aasnossmont of Remediol Alternativoes

Romodlal altornativen will bo compared {n terms of
thelr offnetn on lowering risk to affeotod
populationn, L any, Accoptable alternativen from
an opvironmontal pornpective are thono which pono
nuhnLnntlallY lowoer vink and attala or oxceod
onvironmenta ntandarda, The ondangermant
apnonnmant analynin wlll bo lncludod {n the [linal
1 report,
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TAIKR 9
LABONATORY AND DENCU-HCALE GTUDIKD

connldoration will bo given to the neconnity to conduct laboras-
tary and/ar bangh=seato ntudlon to dotermine the applicabllity of
remodial tochnologlon to nlte conditlons and spoclific contami~
nentn that might be prasent {n tho qround water, (0 nmuch a
program In vecommended, plans will bo daveloped and submitisd to
the DNREC for eoview and approval. fuch plans will {noiudey

- consldoratton ol analyuln of tho toechnoloyloen
banuvd on Lltorature roviaw, vendor eontractn, and
past. oxpoerionce to detormine the tenting requive~
montny

- davalopmont of a teating plan ldentifylng Lhe
typutn) and goal(n) of tho study(les), the iavel
of affort needod, and data management and lntar-~
pratation guldelineny

- ovaluation of tho tonting rosultn Lo anpons tho
tochnologlon with renpoct to the goaln fdentifloed
In the tont plany and

- plans to nscale up thono technologlon nolectod
banod on tonling resultn,  Renultn, both ponicive
and nagatlve, will bo sumearized In a roporr of
the tanting program,
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TAIK 6
REPORTY

G.A_ Progeann_Roporting Roqul romontn

6,01 Monthly Hummacy Reportn

Monthly nummary voportn will be prepared to describe the tochni-
cal progronn of Lhe project, Thone voportns will discunn the
fallowlng |temng

1y tdentificatlon of nluw and activity
4, btatus of work at tho nite and progross to dale
3, Oummarien of data collocted

4. Perventage of expunditute and/or percentage
complotlon por Tank . ‘ |

5,  biffioultiens oncountarod during the reporting
poriod

6, Actions bolng taken to rootify probloms
o Actlvition planned for the noxt month
0, Changan In porsonnel

9, PBxplanatian of any alynificant variation from the
forecastod taryot

10, A projection to completion linting target and
actual complotion daton for each olomapt of
aotlivity, Including project vompletlon, and an
axplanation of any doviation from the mllestonea
in tho work plan,

0.0 _Homndial Invantioation Report

The praliminavy and final reports will be prepared and submitted
to DNIEC for review, This rveport will {nelude the ronults of
Tankn 1 through %, Tho report toxt will addroesn conntituentn

30004
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pronont. In alte wolln, sedimontn, nurface water, or ground wator,
Av wvaluation of the nlte hydrogeology and pathways of
contaminant mlgrattion will aluwo ba provided,

The veport rlguren will Include water table mapn, crosn nectlonn,
a top of clay contour map, and test borling logn, Tabulated data
will lnelude

“ Wnll npociflcatlonn lor provious and exinting
monlroring and production wella

- Annlytical data for noll, wuodimontn, nurface
walkor, and ground water namplear and,

- Water leval data

6,C _rionl Noport

A Cinal 11 roport will bo nubmittod te DNREC hased on revinlon of ;
the proliminavy tinal roport an mutually agreed upon by Witeo and i
DNREC, ;
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TARK 7
COMHUNITY RELAVIONG SUPPORT

Witen, Witeo roprosontativen and DNREC will annenn the necennily
for entabiinhing a formal communlity ralationn program aftor the
rorulta of tho romedial invantlyation and feanlbility ntudy have
buen prosontud to the DNREC {n thoe Corm of the prnlrmlunry Linal

raport.,
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TALK B
DESCRIPTION OF CURRENT OITUATION

The romedial actlon feantbliiny ntudy will dnclude a doncription
of tho curront afto attuation In order to esvaluato the oxtent of
tho problom and the remedial actlon alternativen, Much of Lhe
informatlon han already baon doscribad In thin proposal undor
Tank 1o Phin proviously devived (nformation and now {nformatfon
dnivrated during the remedial fovestigarion will ho Inoorporated
fnto the N/FE final report,

1, during the course of the ramadial tavestigation, any changon
to the origlnal projoct ncope an doncreibed under Tank 2 ave
coquived, Chewo changon will be discussed and Justifiod to DNRIC
banod on obnorvatlonn made during the romedial invantigatlon to
tfato,

tneludod in tho description of the cucrant sltuation will bo a
ntatoment of purpuse for the romedial reaponse, if wuah romndlal
actlon Lo roquired, Thin atatement will bo baned on the reaults
of tho romedial {nventlgntion, The ntatament of purpons will
ldantity the actual or potentlal expoaures Lrom ground water and
athor routen, {f appllceablo, that are addronsed by the recoms
mondod romedlal altornativen,

=1 STOE La'ul:&;
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TMIK 9
PRELIMENARY REMEDIAL TECHNOLOGIRG

9.0 Huope of Tank

Banod on the ourrvent alte sondltionn and tho atatement of purpono
tor romedial action venponne, a mantor list of potentially
foanible toohnologlan will be developed. The romedial altern=
atfvon will addpann anyecs ramodiat lon, ground wator troatmant,
ot a comblnatlion of altornativon,

Lo Oround wator troatmont altornatives to bo connfdarad
wlll connlet of, hut may not be Hnlted tog

ay AMroatelpplng

be  Carbon adsorption

¢ Chaemleal onldatlon

d.  Dincharge to POTW

o, Combinationn of the abovo

f+ No treatment/continued monftoring
e No action

20 fHourco conteol altornatives to be connldered conniat
oty but may not be Limtted Lo

A,  Completo aoll romoval

t Extraction

U Immobl lization

. Inolatlon

R Comblinationn of Lho above
fvo  No agtlon

Evaluation paramotorn will be basod on lteraturo valuon, pant
axporlence, and honch=ncalo troatabllity Lontn for carbon
adnorption {lnothormn only) and ghamical oxidatton, It appropri=-
ata.

Tho toohnologlen will include constdoration of hoth on=nlte and
ol [=dtto remodion, deponding on site problemn, Tho masler Lint
will be nacrowned baned on alte conditione, wanto chactorintlon,
and tochnleal voquiroments, to ollminate or mod(fy thosa technol-
oglen that may prove wxtremely dirficult to imploment, wlill
roquire unreanonable time periods or will rely on tnsutticiontly
doveloped technology,

Jonin "
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9. pProllminary Hoview of Traatabllity of ‘Targotod Gontaminantn

horaview of the axiating data regarding two of the more provalont
compoundy tria {(hata-chlovopropyl)phosphate and bin (2-0thyl
hoxyl) phthalate, ln prononted bolow,

9,0, Trin (Bata~¢hloropropyl) Phonphate

The molocular wolght of teln (beta~chloropropyl) phosphate in
approximatoly 327 gramn por geam molo, 1t han boen found §n
copeentrattonyg in ground wator aamplon botwoon non=datootablo and
10,100 ppb at thin location. Due to Ltn high molocular wolyght,
thin compound appoarn Lo hava a low volatility which would not
Tuned {tnol? toward alr atripping, 1t can bo hydrolyzed into
chlovapropanul (parhapn by uslng onzymon) and phonphoric acid,
Chomlcal oxldation with KMnog or hydrogen paroxide in posnible (t
thore {n & way to concentrate the compound prior to oxldation,
Winlogical troatmont s alno a posnibility Af nuftlefent doten=
tlon time and nultably acollimated wlervorganiams ave avallable,

9,0,2 pin (2=kthyl tlexyl) Phthalate

The molocular wolght of bis (2eothy) hoxyl) phthalate o approxi=-
mately 390 gramn por gram molae, 1t han boen found In ground
watotr wamples at conoentrations of non=dotectable Lo 298 ppli {n
ground water sanples from thin location, This compound in
characterizod {n the litorature an having a high bolling polot
and low volatility, (tn low volatilivy tmpllen that 1t In not a
aulrable vandidate tor ale atelpplogy  Ita atructure huHuntnc
that 1t should he blologieally degradable. One rvetoronce
Indlcatod that 9] poreont was dogended within 30 houtn of
activatod nludge troatment. The dotantion Lime may bo reduced
tor a spociallized microorganism culturs and adequate aoratlon,

90,3 Other Compoundn

favaral othor compounds dincunaod {n flection 1.0 are volatile ln
nature and have boon datoected at conventratlons greater than 10
ppbe  Thease vompoundn include alhyllbenzana, toluana, trichloro-
fluoromnthane, TCE, PCE, xylopnon, and methyleno chlocldo and
should e amanable to ale seelpping,

1 Fata of Pollutante In the Alr and Water Covirenmenta, Part
Chomical and Blologieal rata of pollutantn In the Bnviron-
motit . Vol, , 1917, 11D .,
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TABR L0
DEVELOPHENT OF ALTERNATIVED

Banad on the resultn of the romedial lnvestigation and connidera~
tion of proliminacy romodial technologlon (Tank 9), rvomndial
action altarnativon witl bo davalopad on the banis of objectives
ontablinhod tor the rosponne.

10.A  pilablishmsnt of gemodial Response Objectivay

Bito=npocliflc objoctivon for the remedlal renponsae will be
antablinhed In the report of the feaslbllity study, Thene
objootiven will be banod op public health and environmental
concornn dofined In Lhe ondangerment annusament, the description
of tho curvent aftuation {(Crom Tasks | and ), and {nformation
gathaorod durlng the reomedlal {nvestigation. Objectiven for
nource control measuren will bo dovelopnd to provunt or nlgnifle
cantly minimize migration of harmful chemical constituents into
the Columb{a Formation water table aqulfor, Objectiven for
managament of mlgration meanuren will provont or minlmlzo lmpactn
of tho chomioal conntituonta that have migrated {n the wator
tablo aquiter,

0.0 [dantiricatlon of Romedial Altornativon

Altornatives will bae doveloped to lncorporate vemedlal Lecnnol=

oglen (from Task 9), rveaponse objectives, and other appropriate
connldoratlions Into a comprehonnive slto=npeciflic approach,

?ltnrnntlvun dovalopod will include vonnldoration of the follows
ngi

= AMtarnativen whieh attain applicable and/or
valevant public health or ohvlrzonmental ntandarda

- AMraornativen which oaxcond applicable and/ur
relgvant public health or environmental ntan=
dardn :

- Ataenat fven which do not attaln applicable and/or
rolevant publle health or environmental ntandardn
but which wlll reduge the llkellhood of prosent or
futuro threat from the nlte=derived gcontamlnantn,
Thin will {nelude an alternatlive which clonely ap-
proachan the lavel of protection provided by the
applicable or rolovant satandardna

. m ‘
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- Mo actlon
Thore may he overlap among the alternatives developed. [lFurthers~
mnon, alternatlven outnide of thenn categorlon may alno be

dovolopod. hocumentation of the rationale for axaluding any
tuchnologlen (dentifiod In Tank 9 will bo proviced,

L]
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TAIK 11
INDTIAL HCREBNING OF ALTERNATIVED

fnitially, the atternativon developod tn Tank 10 will bo woroened
to olimlnate thonn that are clearly {nfeanlble or {napproprlate,
the necoaning will bo a two ataop proceas, with an Inltlal acroon=
Ing banod on anviropmeptal and publie hoealth eritorla and
tochnical foanibility, followed by a cont acroenlng.

LA Boviconmantal Protection

only thone alternativen that natlafy tho rosponas objootiven and
that will coptribute subntantially to thoe protection of publiy
hoalth, wolfare, or the envirvonment will be connldered Curther,
Meornatlven posing nlgniflicant advernso environmental offeoatn
wlill be excoluded, Oourve control altornativen wlll achleve
adaquate control ol wource matetlala, Managemont of migratlon
altacnativon will minimlao or mlitigate any potential threat to
publiy health or the environment,

J1a0. Tughnionl roanibiifty

Tochnologlon that may prove oxtyomoly difficult to Implemont,
will not achlove the vemedial objectiven In a reanonable time
porfod, or wiil rely upon unproven tochnalogy will bo moditied or
viiminated,

L, Lont

Pronont worth conts wlll bo doveloped for romedial alternativan
panning the Inttial onvironmental public health norooning. ‘The
contn will {ncludn the implementatfon and operation and malnton=~
anco {0&M) coatn Cor tho altarnativen. ‘The prosont worth coatas
will bo dovaloped for comparative purpones onlyy thelr aveuraoy
wiil not bo nultable for planning caplial budgots,

SOILERE
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TABK 12

EVALUATION OF THE ALTERNATIVES

Tho cont=olfectivononsn of altornative romedlon that pans through
tho {nltlal scrooning Lo Tank 11 will bo avaluated, Altavnative
ovaluation will be proveded by datailod developmont of the
romaining alternativen.

14.A _ Techniuval Analynin

The tochnical annlynin will, as a minimumg

12.A.1 bonceibo appropriate troatment, nstorago, and
dinponal allornativen,

12.M42 hincuss how each alteornatlive doon (or doos
not) complr with npocltic requiremantn of
gther envicvonmental programs. Yhon an
altornative doae not comply, the dinscunaslon
will Include how the alternatlve prevents or |
mindmlson tho migration of chamlcal coontlitu=
ontn and the annociateod public health or
anvironmantal {mpactn. fOpoclal danlqgn neodn
that could be [mplomented to achlsve gompli=-
anen will by desoriboed,

12.841 Provide an outifne of the operation, malnten-
ance, and monltoring requirsmentn of the
romudy .

12.A.4 fdentify and ravliew potentlial off=-nlte
dinponal Cacilitlen to onsure vompllance with
applioabte RCHUA and othor KEPA environmental
program toculrvansnte appllicablo to dlaponral
tacilition, buth eurrent and proponed,
potential  diaposal  faclilitien will bo
ovaluated to detormine whethor off-alte
managemant of nslto chomloal conntituentn
could ronult in a potential for a future
relaano from the disponal facllitian,

12,009 Idontify temporary atorage roqulromanta and
off=nite dinposal naodn and provide trann-
portation plana,

A ﬁ“,
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12.A46 poncribe whothoer the alternative rasultn In
permanent Levatment ov destreuction of the
chomica!l conatituonts and, {€ not, the
potontial for future roloann to tho onvirops-
mont.

12.A.7 outline safoty rvogulvoments for roemodlal
Implomentation (lncluding both on<nite and
off=n{to hoalth and natety connidorvationn),

12.A.0 honceibe  how the altorpative could bhe
negmented fnto aveas to allow implemeatatlon
in dlftorling phanes,

12.A9 bonerlbo apeclal ongloescing tequlremontn of

the romedy or alte preparatlon conslderas
vlann,

12,0 Eovironmontal Analynln

An enviconmental aanmgsmont for onch alternatlive wvaluated in
Task 12 wil) be poerfarmod, The anvironmantal assonnment will
fooun on tho nite problema addrensod by each alternative, The
wnvironmental aonessmont for each allornative will {nolude, at a
minimum, an ovaluation of boneficfal offocto of tho ronponse,
advorne alfocts of the rosponso, and an analysln of meanuren Lo
mitligate advorne offoctn, The no~aotion altornative will be
fully ovaluated to descelbo the current nite nltuation and
antlcipated onvironmontal conditions {f no actlonn are taken, The
no=aotlon alterpative will norve an the banollne tor the
analynln,

12,8 jublla llaalth Analynln

Bach altornative will bo annosaed In tormn of tho wxtent to which
it mivlgates long=tarm oxponure and protocta public health both
during and after complot&on of the remedlal avtlon, 'The annosne
mont. will doserlbe the laevels and chavavlerlieallons ol ahamloal
conativuents on nlte, potential axponuro routon, and potentlially
aftoctod populationn, Theo effoect of "no actlon® will be don~
cribod In terma of ahort=tarm offoctn, long=torm exponure to nnr
ronldunl contaminatlon, ang resylting public health impacts. Each
romedial alternative will bo oavaluated to datarm{ne the lavol of
axpooure and the roduclion over time, The relative cvoduction In
public health Impacts for aach alternative wlll bo comparod to
the no=actlon lovel, Por monagonunt of migration moanuron, tha
rolative reduction {n {mpact will bo detarminod by comparing
rosldual levols of oach altornative with axlating critaerla,

A0
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ntandarda, or guidelinon accoptable Lo EPA.  Mor source control
measutos ot whon criterla, atapndardn, or guldelinen are not
available, the comparinon will bo baned on the relative effect~
Lvenons of tochnologlea: The no=action alternative will nsotve an
tho banatine for tho anatyaln,

12,0 __Inatitutlonal Analynin

Each altornative will be ovaluated basod on crolevant lnatltution=
ol novdp.  Bpoclfically, rogulatory cequirements, permita,
community relationn, and pactliolpating agency coordination will
bo annonned,

Ja.8  Cont Analynin

The cost ol Coasiblo romoedlal action alternativen (and for each
phana or nogmont of the alternatlve) will be evaluated. The coat
will ho prosented an a presont worth cont and will {nclude the
total cont of lmplementling the alterpative and the annual
opaerating and malntenanco contn, Both monotnr¥ cuntn and
annociatod non=monotary costn wlll be Included. A diatribution
of cont ovor time will bs provided,

12.F  fyaluation of Cont=Rffoctive Alternative

Mtornativen wlll bo compared uning tochnical, onvironmontal, and
ouopnomie erdtoria, AL o minlmum, the followling arons will be
unod to compare alternativen,

12,F.1  Pranent Morth of Total Contn

The not pronont value of capltal and operating and malntonanco
contn wlll be pronented,

12,F.3_loalth Intormation

for the remed{al actlion alternativen, a quantitative ntatament
including an entimated vange of maximum Individual rlnks will boe
provided, Whore quantification In not ponalblae, a qualltative
analynin will beo provided, For the no=actlion alternative or
managoment of migration maasuren, a quantitative rink asnoanment
Ineluding a range entimate of maximum indlvidual cvinkn will be
provided,

I
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12.P.3  Knvlraomantal kefactn

Tho most {important offoctn ovr lmopactas wlll be summarized.
Roforaonce will be made to aupplomuntal informatlon arvayed in a
poparato tablo, 1 noconnary,

14.¢ 4 Tochnleal Anpaats of tha Remedlal Alternativan

The tachnioal anpoctn of oach romedial alternatlve relatlive to
the othorn will bo olearly dollneated, Huch (nformation will be
basad on the profannlonal oplnlon of Wlteo's repronentatlive
togaiding thae site and the technologles compriaing the romedial
altornativa,

12.¢,9 Information on the Kxtent to which Remndial
Altarpatlvon Moot the Tachnloal Hengulremenltn apg

X vl:nnmnntnl fitandard oFf Applloable fnvironmantal
agulationn

Thin informatfon will bo arcvayed oo that ditferencen in how

romodinl alternatives antlnfy nuch atandards ate ctoadlly appar-

ont, The gonoral typens of standards that may be applicablo at \
the nlte Ineludm ‘

a,  RCRA danign and oporating atandarda
by Drinking water ntandards and crltorla

14,6 Information on Commupity Rffeotn

Information will bo provided to addresn the extent to whioh
tmplemontatlon of a promedial altornativo dlnprupta the vommunity,
Lioo, trattie, temporary health cinkn, and rolooatlon.

A, .7 Qther gactorn

hin gntegory of Information will lnclude auoh things an lnntitu-
tional tactors that may {nhibit {mplementing a cemodlial altorna-
tivo and any other nlte-nppuolfic factora as ldontifled In the
gournn of the dotalled analynip that may Influence which alterna=-
tivae {n ovontually selocted,
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TABK 1)

VRELIMINARY PIMAL REPORT

™o prollminary Cinal rveport tor tho Foanlbillty ntudy (FH)
will pronont the rosults of Tankn # through 12, Coplan of the
proliminavy flnal repurt will bo submitted for roview and commont
to DNREC. Revislonn to the preliminary final raport will he
fmplomented an mutually agroewsd upon by Witoo and DNREC,
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TAUR 14
FINAL REPORT

Tha final roportn will be submltted to DNREC, Tho roports will
Include the resultn of Tanks | through 5 and 8 through 12 and any
nupplamontal Lnformation or vevislona gunorated and mutually
agrood upon by Witco and DNREC an dincunsod In Tankn 6 and 13,
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SBCTION |
INTRODYCTION

1.1 Bagkground

During the summer af 1977, Fris{beta<chloropropyl)=phoaphate
{Tein) laeaked from o drum In & drum etorage area at Witco
Cocporation'n New Canmtle faclllty onto the adjacant law Castle
Wator and Light Commlssion (NCWLC) property, The spill was firsg
detected by a NCWLC employes who noticed an acreae of dead ycase
along the Wltoo/NCWLC property boundary., Thia acaa was adjagent
to a dcum atocago aceas  An investigation waa perfocmed by Witeo
whioh ceavealnd the presence of Trin in the bulls under the dead \
grass, The U,0, Environmental Protection Agsnoy (V@A) conductaed
an lnveatigation in Janvary 1970 whigh revealed the praesenca of
Tris An the ground water at ) pph or lass,

To date, & total of tour field inveutligations and two summary
cepoctn have bean completed for the Witoo proparty, the adjacent
NCWLC propecty, and the nearby Chioago ficidge & [ron property.
They wate A
1, ™A Chemical Intcumion Btudy of Shallow Aquifec Water
Jourcens at Hew Caotle Water Filtratlon Plant on
Wilmiagton Avenue®, July 1979, by Dullield Aasociatun,

Ino. and Datz, Convaerse, Murdoeh, ina.

I "Qroundwalier fvaluation Phame [II = Chemigcal Intruwion
inv.uthaclon', Yaptambar 1900, by Duffield Aswoclates,
no.

). "Groundwater Well Oampling at Witco = Iaotoam Divimiong
Wilmington, Dolawace®, Januacry 1, 1983, by Pringeton
Aqua Gelaence.,

4, "goil and Qroundvatec Bampling at Witeo = lnoloan
ODiviaton, Wilmington, Nelawace", June l90J, by
Princaton Aqua Bolenca.
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*llydrogeologic Evaluation of the Witco hemical Company
New Cantlo Water Works Mattec at Hew Castle, Delavare®,
Hovamber 1903, by Environmental Resources Hanagement,
Ine,

“New Castle Spill, Teghnical Review of Documents, Plnal
Reports®, Pebruary 1906, by Planning Naeneacroh
Corpocation (PRC) for U.U. ERA,

) Pr011mlnor¥ Aanonament of Chicago Uridge and Iron®
EPA No. DE=)), Emecgencoy end Reasdlal Response
Intormation Oyeatem, July 1964, (Chlcago Dridge & Iron
cepoct ERRID).

Por a comprehensive dssaription of the oqurrant pituation at the
tormer Witco Corperation site, refer tu Task ) of the Work Plan,
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gLeTion 2

PROJECT ORGANLENTION AND RESPONGIDILITY

While all parsonnel tovolvad {n an dnvestigation and In the
gungration of data are {mplicitly o part of the overall project
and quallty asusucance program, cuetaln lndlviduala have
spaciClonlly dologataed rosponsiblittion, Within ERM thonu ace
Lho Projoct Hanagor, the Quallty Anourance Hanagor, the Rl Tank
Hanagor, the F8 Task Hanagar, the Quallty Ansurance Of{lcer, the
Maold operations Hanagov/Project Goologlat, and the Projact \
Toehnlelanny  Cambridge Annlrblonl, Inoey of Cambridge,
Mannachunottn, will provide all analytical soevicon for thin

¢ fnveatigatlond Upoellle laburator( porsonnel wlilh qualily
asnurance/qualivy aontrol roaponnibilities tnelude the Laboratory
Quality Asnurance Officor and Lahoratory Yamplo Cuntodian,
Flogure 2«1 prodsunts a projuct ovrgantzation (low chart,

.1 Prajaect Manager

‘ Br, ttlchard T, Wardrop In Frojoet Manager for the Wlteo
- ‘ Corporation RI/FG. The Projoct Managor maintalnn toullno contagt
with the Inventlgation'n progrenn, regulorly raviown the project
. nchodulo, and rovigwn all major work eleomontn prior Lo submitial,
The Projeot Managor overnsees all achoduling and budgating, and
nacvan as tha pelime contact with localy atata, and [uderal

ayonclon,

2.2 Quality Asnurance Hanagoer

LMY e Me. David N Olyo nareven an Quallty Asnurance Hanaget on
all projeetn voyuiring the colluction of data, and an such tn not
direetly {nvolved In the routine poctormance ol technleal anpuuin
of tho inveatiygationn,
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Projeot Manager
fkhard T, Wardrop (1)
M Manager Qunll:‘yn::al::mu
flonnld O, Fandar (1) Nigh DoBialvo (1) Davig 1. Blyo {1)
Quallly Assurange
Qtfiger
Nick DaBalvo {1)
Feld Gperailons Gubooniraciora
ManageriProleol
Qeologlet 1) Analytical Laborarory
y
flandall Hoose Boolt Diow (2)
. Linda Leanard (2)
© Diana Duntwry (3)
Projeot Wall Drilling A Borings (3)
Teghnlolans (1)
Qurveylng (4)
{1} Bavienmantel lesources Mansgemen| Ing. () Corrbivige Analytionl
089 Noringusle Drive, Daton, PA 1941 1108 Commonweanth Ave , Dosmn, Mags, 02218
{118} 024-3500 (817) 322207
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It to Lhe Quallty Ansurance Managor's ronponniblility Lo dovelop

gvaluate and to document Lhe Quality Annurance Project Plan aml
procoduran appropriate to the Inventlgattion, ALl laboratary
auditn will b vonductoed by the Qualtly Ansurance Hanagor,
Addistonally, Lt tn Lhoe Quallty Assurance Hanayaor'n
ronponaibility to roviow all project plany and revinfons Lo the
plana to apgure proper quality asnurance bn maintalned,  Frogquent
anvd rogulae mootings will Lake place bulwoon tho Qualily
Anpurancy Hanager and the Quality Adsourance Oflicer to reviow all
quality ansuraney activition,  The Quallty Annuvance Managar |n
alno rouponuible [or all Jdata processing actlvition, data
procanning quality control, and data qualicy ruviow,

4.3 R Hanngor

Mo ik Dollalvo will novve an {1 Nanagee for thin {nventigation,
with the tonponnibilition of Implomenting the Work Plan and
ovursnoing the day=to=day activitlon of all work to bu vonductoed
including Lhat of subeontractor personnel,

2.4 14 Managor

Ney Ronald Fandor will nerve au Lhe B9 Hanager with the
rosponsibility of prnpnrln? Lhe F8 Work Plan, budgeling and
dehoduling the F8, and tmplomenting the FU Wors Plane  Further
claciCleatlon on the B Managor's vonponnibilitien and other 1Y
pernonnel Lor the Witco Covrporation's RI/ZFY will bo Lncludod in
tho I8 York Plan,

2.5 Quallty Annurance Offleer

Heo tiiok Desalvo will also norve as the lroject Quallty Adsurance
officar, The Illold Quallly Annurance Oflicur han primary
rogponnibllity for overall project quallty asaurapen,  The
Quality Asnurance Offlcor (o tonponolble for Clold auditn, [luld
quality annurance, and all other non=~analytleal data quallvy
toviow, It lo a major vosponuibility of thoe Quality Asnsurance
OfCioar to {nnure that all porsonne!l have a good underatanding of
Lha prufuct nuallty asnuranco plan, an undorastanding ol thelr
ronpoctive rolen velatlive to onn anothor, and an appreciation of
the tmportance of the roles to tho ovorall nuccunn of the
program,

Jopte

e the pege gcfmed o this frame o8 gt av aeadalde oy Teaiblo ay this
Pahet, o0 o8 due to subshondard cator on comdotaon v the exegepal page,




Joatfom ?

Roviston ST 1
Datwr ) Fehurary 1907
Pagar 1 o

LN P SN

2.0 Flatd Oparatlonn Manager/Project Goologlat

(e do BRM's poliey that a Fleld 9povationn Hanagure/Projeat

Goolagbet by annignad to largu=ncaly projectn whore Lhe tank ‘
Wanagar cannol by prosent for all on=nlte activition, e,
Randall Hoony Lo the Flold Operatlons Hanayger/Profuct Guologlay N

tor the R, The Flold Operations Hanagor/itroiect Gooizginy
rupnrts diroetly to the R Tank Handgor and i tmmodiately
runpannible Lor the day-to=-day activitlan of all ERIY {inld
porsonnuls  Furthoer vosponniiiiftion {nclude the vorification (ov
aceuracy of (luld noteboaka, driller's loga, chaln=ol~cuntudy
1 czords, asamplo tabeln, and all othor [luld-vrulatod
dudumantation,

2.7 Projoot Technlolana

‘ Orovund vwatuyr, soll, and alr soampling tankn roquired by thin

Invontigation will be conductad by expeclenced enviranmental

techntelans, Thalr renponalbilitlion will [nclude Lho

dosumentation of the propur nample collection protucols, sample

colloction and flold neasuraments, equipnunt decontamlination, and
chain=ol=guntndy dogumentalion,

4.8 Cambrldge Analytloal'n Quallity Annurance 0ffigar

The valume 2f analytlaal work Lot a projuct of thls alze
neopanitaten Lhe aubgontravt analytical labocatory specify a
guality Apnurance GCCicor whonn dutlon ace aspucilie to the
prajeaty o, Linda Leonavd will aerve an Cambridye Analytlical'n
Quallty Apsuranve OLLfcor with tho reaponslbitivy Lo malntenancy
ot all labocatory quality assurance activitian In adsuctation
with the project,

2.9 Laboratory dYample Custodian

Hoo Diana Dunbury wilt necve an projoct Laboratory Lample
Custodlian for Cambridge Analytigal. The Bamplo Cuslodian's
ronponnibilition {include (nmuring propor aample antry and nample
handling progeduren by laboratary petsonnel,
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B8CTION )

QUALLTY AGOURANCE QBJECTIVES FOR
HEAGUREMENT DATA IN TRAHO OF
PRECIBKOM, ACCURACY, REPRRGRNTATIVENKEE,
COMPARADILITY, AHD COMPLETENROG

2,1 _Overall Projsot Objegtiven

Data Quallity Objectives {DQ0) are quantitative and yualltntive
statements specilylng the quality of the enviconmintal data
roquired to uquort the deoision making procesn, [IQ0 delins the
total uncactalnty in the data that ls acoeptable tor eaoh
npecitic sotivity during the lnvestigation, Thias uncertalnty
includes both sampling eccror and analytical acror. ILdeally, the
proapngt ol zero uncectainty is the Lntent) howaver, the
vaciables anssoclated with the proaoeas (field and laboratory)
tahecently gontclbute to the uncectalnty of the data. It la the
ovarall objectlive to keep thoe total uncertalnty within an
acceptable ciak that will not hindec the incended ume of tile data.
In urder to achiove this objective, ospocific data quality
Feqguicamants sugh as deteotion limits, oriceria for accutacy and
precisions, sample representativensss, data comparability apd
data completeness wiil be aspecified, Tho overall obg:ntxvcn and
coquicements will be establishad auch that thace ia a high degrow
ol gontidence Ln the data moasurements, The data collected
during the course of tha investigation will ba usnd to anawar the
following queationa

1. Ace gontaminanta preaent or abssnt? (qualitatively)

2, If contaminants are pcesent, what ace the typen ot
classon are proesent?

. What quantittas {goncantcationa) ol contaminants ave
proment {(quanticative)? ¥

4, vhat are the pathways for contaminant relmage? Tonta

I=1
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What are tho boundaties of coutaminant souccen and
pathways?

What acre the enviconmental/public health factora?

What are the consaminant chavawworisbicon wWith Fespeds
to migration?

The media that will be asampled to anower these queations will be
ground watec, surfsce water, soils and sediments, The speallic
analytical parametera for the samples collegted during the
{nvestigation ace speallled in Tawk 2 ol the Wock Plan,

As stated saclier, the indicatocs that will be used to mpecify
data quallty requicementa and to evaluate the analytical aystem
pecformance are preciaion, aoouroof, representativeneas,
cnmrlotononn and compacability (PARCC), Table )=l presenta
definitions CLor these indicatacs,

3,2 Miald Inventigation Quality Objsctives

The objectives with respect to the flald Lnveatigation are to
maximize the conllidencge L the date In cecma of PARCC,

In tacms of precismion and accuracy, YSectlion 9 prasents the
!rn1uonoy with whioh field duplicates and (lald blanks will be
colleoted auch that the apecifle deyces of precialon and acquracy
can be caloulated, The data quality objective for tield
duplicates 1a to achieve precision aequal to or greatac than
labocatory duplicate precimion requicements aescablliahed in the
GPA'a Contcack Labotatory Program (CLP) Information foc Bid (IFD)
(organic and inorganig),

Agoaptable mample precialon can be attained by oareful sampla
homogeniaing when appropriate. VPreclalon will be caloulated an
ralative perocent diffecenan (HPD) If there acs only two {2}
analytlcal polnts and relative standard deviation {(ROD) L[ there
ace mora than two {2) analytiocal peinte, The submisslon of flald
blanks will provide a chegk with respect to accuragy, Although
acoucacy La baat amsesmed by ovaluatling the remsults of Llanks,
blanka do not monitor analyte luonen, The eubmission of blanks

Jo010°
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TABLE 11
DEPINITIONS OF DATA QUALITY INOLCATOWS

- Prealaion = & measura of the reproducibiliity of
maasucementa under a given eat of conditiona.

- Agguracy « a measuca of the blas that existo In a
measucrament system. .

=  [Reprementatiyensss = the degcee o vhich manple data
agourate I and pregisely cepresent seleoted
chacagtacietion, ,

' \ . - Completeness » a measurs of the amount of the valid
o JoEu oEEoEncd from the measurament system compared to
whe amount that was axpectad under "normal® gonditions,

- Compacability = expreas the confidence with which one
. data et can be compared with another.

ONIED .
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will, howevar, monitor errocrs associated with the nampling
Yroconn, flold contamination, preaservation, handling, and

abocatocy contaminantn. The data quallty objective for Lleld
blanks Lo to meet or exceed thome criteria natabllished in the
EPA'A CLP [FD (organlc and inocganic)., In the event that the
blanks ace contaminated and/or poor precision (s obtalned the
assoclated data will be qualified an dedccibed in Jection 12.3,
Through the submisa{on of Cield QC aamples the distinction can be
made betwean laboratory problems, sampling technique, and gample

matcix vaclabillity.

Precinion and accouracy for the field pH and conductivity ace
depandent on the type and condition of the lrstrument uned and
the cace umed in the standardizatlion and operation, The
preclaion and acguracy objectiven for the instrumentation used

are ap follovwe

- pl preacialon will be #0.3 pil standard units and an
acouracy of +0.,3 phi standard units.

- Conductivity preclasion will be 1 umhoa/cm on the 500
unhoa/em range, +2% umhoa/em an the 5,000 umhow/am
range, and £230 umhos/om on the 50,000 unhos/cm range,
Accuracy focr the condugtivity meamurements are a
Lunctlon of tha conductlvity reading Lot the probe and
instrumeni Gombinad and is given {n flqurs 2, paga
Al«7 of Attachment J of this QAPP,

To assure samples cepreeentativeness all sample collactlon will
be perlormed In striot accordance the V.8, EPA=cscommonded
preoceduces for the collection, and preascvation, and holdlnY
times npuallied in EPA 000/4-79=020 (Methods faor Chamica

Analysla of Water and Wamtea) the Faderal Negister, 26 Qotuber
1904, and the apeclfio CLP LFD whigh Cambridge Analytical iw

oporating undac,

The data quality ob)ectiva Lor the complateness of data with
voapect to the wampiing ({ield Inveotigation) ia 100%. Although
this goal appeacrs cvather ambitioum, {t can Le actained, Through
the phased sampling approach the oritloal data polnte will be
identiliod, HKvery effort will be mado to obtain valid data for
all aampling pointe partioularly thowe olassified as oritical
polnta, Critical sampling polnta ace those whigh will be used to
diceotly anawer qusations possd In the design ol ovacall project

= Jonta fh
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objeatives (UJectlon J.l1). Those nmampling points Ldentilied as
acitival will necossarily be salected as QC samples (duplicate
and matclx splkeg) at the Lraquengy apecilied in Jectlon 9.

In ocder to entablioh a dagree of compacabllity such that
obsacvationa and conclusions aan be direatly compaced with all
hintocical data, CRH will use standacdized methode of [lald
anslysls, sample collection, holding timea and prosecvation. In
addition, field conditiona will be conaldered prlor to sampling
{n order to attain a high degres ol data compacrabllicy,

J.) laboratory Quality Objsotives
The labucratory will demonstrate analytical precision and
aoouracy, by the snalyals of laboratory duplioates and matrix
spike duplicates. Precinion will also he demonstcated (am well
a8 (nstrument scability) by qompacison of tesponss factors foc
calibration standards, Laboratory accuragy will be demonstrated
by the addition of msurrogate and matcin splkes
compounda/aonstituente, Agoucady will be presented an paccent
recovecy., DPrecislon will be presanted am APD, RSO, ot PO
whiohovec I8 applicablae to the specific type of QC samples,
Labocstocy hlanks will alao demonstrate agoucscy with cespect to
the analynes, The froquanoy of labocatocrlies duplicates, matrix
spiken and laboratory blanks are specified in Hootion 9. Aa
considarable ralaranoca ta made to Attachament | in tha remailnder
of this QAPP, It Ls suggested it be reviewad at thias time,
¢cambridge Analytical data quality objeatives ate detailed in

Attachment )} to thia QARP,

The analysis labocatory will be expacgted to procens (purge,
ontract or digest) an allquot of sample suoh that the analytioal
tanulte will provide a high degree of repressntation witn respect
to each asmpling point., In addition the analysis laboratory will
be expected to dooumant al)l analytioal problems encouiitered
during the course of the investigation, Thin will enable EKM to
aohiove a 100V completanean goal. Fucthex, the laboratory will
be required to provide all data packages in full CLP delliverables
au to annure that analytical mathods, pacamaters, and ceporting
undtw ace wvomparable with other existing data.
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Jo4 Critaria Cbjectives

The quantitative objectiven {oritecia) that LRM will requice for
both Lield and labocatocy accucacy and precision ace aummarized
in Table l=1,

The labotatory will be expected (48 an (deal objsotive) to rapare
the method detection Llimita (MDL) for all camples {n the
appropriato atatiatical ceporting unita focr all analysan as
atated [n the moat current fHB veead by thm analysisa laboratory,
llowever, Lt should be noted that actual Jetectlon linits are
sample apecific and depend on vaciables auch as dilution
factors, sample matrfices and the npecific analytes Tha handling
of data repoctad at or near the MOL will be done cautiously aince
the atated data quality objectives [or acouracy and preciaion may
nat *trannlate® wall Lo themse caans,

Je8 Data Management Objeatives

It i & data managemant objoctive that all aspects of the
Investigation Crom sample daaign, collection, ahipment, analymie,
use/decislons, ete, be parformad In conjunetion with rigorous
QA/QC documentation, The |roclrlc dngadls of this dogumentation
u:n be found throughout this document and the aswsocliatad work
paan,

It in sxpected that by the donﬂfn ol wsparate date quality
tequirvensnts for Cield sampling an 1nh4rutorI analyeta, clear
dinstinotions can be manda such that any problems found in the
syntem can be lsolated with raespect to tha cause. Conversaly,
the data quallity cequiremonta are alao designed to provide an
{ndloation of the variabilivy inhecit to the overvall ayataem,

Through namrllnq, analyals, dala ansasgment (data review), data
qualiticatlion, and feedback, the overall data managoment
abijective I8 to provide a complete data hage with & high dagcos
of confidence that will thoroughly ohacactecize the study avea.
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JBCTION 4
BAMPLING PROCEDURED

The genecallised sampling procedures uaed by ERM are presented am
Attachment 2, *Scandard Opacating Proceduces Cor the Collection
of Enviconmental damplean®. Thess proceduces have bLean
standacrdlized to allow appliocabliity to a wide type of
environmental inveatigations, Froosdures asscolated with the
s0il mampling, sucface vater/sesdimsnt sampling, and ground water
' sampling at the former Witco Corporation aite will be conducted
gciocdlnq to Attachment 2, with site-apscitic procedures noted as
elov,

! The numbecs ol asamplen, loocatlons, and justificationa for aach
sanple media to be gollacted are pregsnted In Taak 2 ol the Wock
Plan, Pleans refar Lo the ‘Jock Plan foc this knfocmation,

A1 Subaucfana foll flamnling

The Work Plan addresaes collection of soil samplem Lrom teat
bocings and well borings,

Agl. ) Oplit Opoon Poll Sampling

Upliat npoon soll asamplen will be golleqted aam pec ASTH U«13006,
with modifications alluving the use ol oveialaed spoana to obtaln
sulliclent mample, Uaoh aeplit apoon samples will be divided into
two aliquots, One allquot will be placed (uning a stalnlesn
atoal apatula) in laboratory supplied glass bottles with a
Tatlon®«llned enclosure and handled as deagribed Ln Bection 4,71
of thia 2APP, Hulficlent soil tcom the asaond allquot will bae
rluc-d to 0441 one efghth of a wide mouth lliter gontalner for
'eadapace measurement. Inmediately after the msoil is placed into
the container, the mouth of the jar will be llined with aluminum
foll and the enclosuce securely rueplaced.

i=1
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Prior to taklng a hoadayoco YVOC maasurement, the measutement
vauge) contatning the aample will be placed in & coom a constant
tompecature for a duration of 1 hours At the completion of the
hour, the maximum headspace readlnyg will be recurded using a
Poxboro, Century OVA 120, A three=eighths {3/0) inch hole
deilled through the center of the plastic cap will allow the
punatuce of the aluminum seal with tho probe of the OVA to
neasuce total VOC content, The headapace mensuramenta and visual
obgecvation will be umed to select samples for laboratory

analynis Lrom eaoh boring,
4:2 Bucfage Matec and BSediment Sampling
A2, 1 Durface Water fampling

Burtace water sampling will progeed [rom the facthest
*downstcearn® logation and proceed to upstream locations to
minimize potential crosam=contamination from suspendsd matecial in
the streanm (rom sampling activitiea, Dependent upan dtrth and
surface water veloolty, samples will be either qolleated dirsctly
into the appropriate sample contalnecs at a point upstream of Lhe
namplice poattion ac througn the ume of & long-haadled
polyethylens grab samplec Ccom the bank of the atrean.

Burface watoec velocity and flow chacactscistice will be noted at
aach sampiing locaticn. 9troam vaeloalty wlll Le moasured uning a
Head® Plgmy HP<102 apen ahannel veloolty meter, Flow wlill be
dacermined banod on tha aestimated croass~smction area At the

sampling atation,

4,2,2_ Oediment Hampling

At oagh surface water mampling location a sediment mample will
alno be colleoted, If present, a compusiie Gl the aqual velumes
of fine sediments (mucrface) from two polnts Lo the viglnity of
the aurfaocs water location will be homogenized on an enamel pan
with a atalnless asteel spatula and an appropciately nized volume
tranatoccred Lo the sample contalnecs,

Sadiments will be collacted with a etainless ateel trowal and
dewatered am much as posalble prioc to placement into the aample
contalneca.
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A.) Ground Water Uampling Procedures

‘ﬂ " In addition to the Information prenented in Beotion J.,1 ol
/ Attachmant 2, site=specific protocols tor the Witeo Corporation
R1/F0 ave prenented in thin pectlon,

4.1,) Prapapatinn for Sampling

Preparation for sampling lncludep the acquisition of all
necessacy monitoring equipment and site=specifio information to
perform the raquiced monlcorlng. The results of the water table
and tidal study deascribed in Tamk 2 of the Work Plan will be used
to aslact locatlons for the installation of monitoring wells. In
addition, various testing (i.e., pump teats) will bs qondugted ag
sevecra) walls to detscmine the hydrogeologloal characteristics ol
the dimgcets water bearing zonen, Pclor to inltiating any
lemftlnq agtivitiea, a complets round of depth to water lavels
will De meanurad to the neacest ons hundcedth of a foot. \

Mondcoring walls are to be evacuated and mampled Yroocodlnq trom

the suspactad least Lo moat contaminated well to ninimize

potsntial crome=~contamination, The sampling order of the welln

from leaat to moat contaminated will be based on ground wataer

flow directlions, well location with reapect to the suapeotaed

dource aceas, historical data, and Lield OVA readings on noil

wamplas and of the well head during deilling. Total well deptha '
necassacy to caloulate the cequicred purge volumes will be
tabulated in Table 4=1 atter the completion of the Lnatallations,

A, 1,2 Well Evacuatiog

Monitocring welln will be aevacuated of thren volumes of water
atanding in the well caslng oc until the well goaes dcy priov te
sampla acquisition, The volume of water to ha purgad for oach
wall will he caloulated as desacibed in Bectlon Jol.1s2 af
Attachment 2. ,

A ntalnlens nteel body, 10CO Model 2000 non-contact,
diaptcagm=typa wall wamplec with polyethylene tubtng will be uaed
to evacuate all of the monitocing wella proposed to be sampled in
thie Wock Plan, #ump placement depth will be dependent on well
ylelda. Diaphcagm pump Clow rates are typloally low (& L5 gpm),
necesaltating placement of the pump Antake ac the top ol the
wator column An high yielding vwells, Low wall yields requlre
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pump placement to ba at the bottom ol the well., Proper pump

placement will (nsuce complete and proper evacuation, Upon

complation of the required purge volume, the pumping aystem will

be removed from the well., Wells that are ilnaccessible with the i
punp aystem will be hand balled uaing a PVC baller, '

EAM'e newly {(natalled G* diamater pumping well will be purged

using a stainlens atesl Grundfos® submersible pump fitted with ——
stainlens steel dischavge tubing, A check valve placed

iomsdiately abaove the pumY prevanta purge water In the tubing

from rc-ontcrln? the vwall when the pump is tucned off. Rump

placenment dapth {9 agaln depundant on well ylelda (aes above

paraqraph),

4. Sample A gulnlsgoq

Sample acquisition will be as described In tBeation J,1.1.] of
- Attachasnt 2. Dedloated one and one=quarter {l=1/4) inch, \

bottom=loading PVC bailacs will be used to calleat grab, ground N
water namples for trannfer Into che pruper sample gontalnecs,
Monolilament polypropylens will be used to calse and lover the

batler, It Lo anticipated that well Illldl will be relatively

high at the aite, howavar, if well ylalds are low, the samples

will be collectod as the well tecovers and pravidesa a sulflicient

volume Cor asmple collection.

4.4 ggntamination and Fomg~Hampling Figgaduyas
h 4.4,1 Opilling Rquipment Degoptam Q

brilling equipment will be dacontaminated prior to initial use,
betwaen 'bosing locations, and at the completion of deiliing
activities, [Items negeuaary to deconteminace lncludet

ba¢k af the drilling riy
augar Llights

dovn=hole equipment

well casing and the socoen

AN manual scrubbing to camove forelgn matecial followod Ly a
thovough eteam aleanlig will be uaed for decontamination of the
above ltems, Ocilling equipment, well secaen, and well caaing
will be otovad in & contaminant f(ree lacation above ground on
wooden nupports alter decontamination, and coverad with plastic

until uae,
J00y |'"‘a_ 7 !'{t n
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4; 4,2 Bnapling Equipnent Dscontaminathon

ALl non=disponable equipment (ballovs, eplit apoon samplecs, hand
tcowals, ete.) will be dacontaminated according to the procsducaes
in Uection 4.1 of Actachment 2, Kach dedicated baller will be
individually weapped L plastic trash bags and sealed following
decontamination, and stocad on~alte at 4 contaminant fcee
logation or at ERM's warehouse Lo future umse. The [8CO
diaphcagm pump will be decontaminated with clean tap water and
distilled vatar av described on pago 4~2, fectlion 4,1 ot
. Attachment 1,

The submersible pump syatem used {or the 6" well will be
decgntaminated by {luahing with approximately 50 gallona of clean
tap vater. The outside of the pump and discharge tubing will be

- thoroughly rinsed with distilled water uming a hand=held preasure \
aprayec.

AsA,) Basple Prepacation and Premeryation

Oround water sampiesn nollected for matale ({ron and manganese)
analysis will be fleld Ciltaraed through o 0,45 um pore size
filter prior to pceservation to allow determination of dinnalved
metals, The [iltecing system used will be an deaccibed in

sagtion 4.2 of ths 8ob, .

{nmediately after collection, ngmrlon will be tranafected to
proporlr labaled (mee Deation 5 of this QAPP) sample contalners
with all neceassacy presocvatives added, Tablae 4-2 Lista the
proper contalnoc matecial, volume requirement, and presecvation
nesded for the Rl analysea, tamples requicing refrigacation foc
presscvation will be immediately tranaleccred tu cooluca packed
with lce or lce packs, Proper chafin=of=cumtudy documentation
will Le malntained as discussed in tHeation 3 af this QAPP,

Field measuraments foc pll, apecific conductancs, and tempecatuce
will be obtalned on grownd water samples immediately followiny
aample colleation., A grab sample colleoted in a beakar will be
used to obtailn measucrementa., GOurface water samples will be
muasutved in pttu, A one to four {li4) asdiment to diatilled
watar 8luccy WILI be used to maasure sediment pli in a Whirlipak®

Lay.
4«0 o
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TABLE 4=2 |
HAMBPLY L NTAIHJHH AND PHIUIIVATIOF EQUINREMENTSH
AN TN C GRUINETIoN MRl
TMH FORMER WITCO LORPORAPION UITL
Apatynin flamplo Contalnor Praparvat lon
WATER
L Volat il 240 ml vialn witt CL to pljse
FeL Volatfhon TuﬁYon HOrow anl (ool Ln"d !
nopta ,
T¢L omlivalatilon 2 ambor ¢laon lltors conl Lo 4%
Trin | ambar glanu litor Conl to 4°C
Dinnnlved Metaln | plantic liter {0 ld ﬂllhof
(droun xgtér o y)
}ollowud z lNUJ
\ oD, o0 1 glans 1ltor Cool 4°C 8o |
cobs v to pll'<‘l" 1
' BOLLZBEDINENT BANPLES
T¢L Volatilon v 4 0z, wldg= (ool Lo 4%¢
ret. Vol : Trﬁth wth Tufloha
) nU( eap '
- il Bl gal at Loy ! glang 12 a2z, widu=~ Coal tao 4°C
Analynon” Trﬂtq With Tuflon®
\ nu‘ cap
|-
Telin nh 0 - Canl t 49%¢
nuuL tf Euflmlw" . ’
nee unp
cob, Tow noJi ooz 0= Conl to 4%¢
J ' Prnl wlt( f; 1onﬂ
nod cap
Graln tizoe n - Honw
Lr wlL? ln[longu "
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U8CTION D
GANPLE CUOTODY

The pcimary objectives of sample custody progeducres are to areate
aggucrate welitten cecorda whioh can be used tO trage the
poanesaion and handling of all langlmn from che moment of thetr
collegtion, through analysis, unti{l thair final dlsposition.
Sample ounnodI foc samplen collected during this investigation
will be maintalned by cthe Fleld Operations Manager (FoM) ot the
field pacsonnel colleoting the samplea, Tha FOM or field
petsannel are ceaponalble fo¢ documenting each msample tranater
and maintaining cua¢ydy of all sanples untlil they atre shipped to
the laboratocy.

All necessary asample bottles will Le nhkpped to ERM by Cambridye
Analytical and recelved by the FOM or field personnel, All
necessacy chemical prenervatives will Le added to the bottle by
)| 1mmodlntolI upon bottle recelpt., BGample bottles needad. for a
specifioc mampling task will then be rellnquiahed by the OM to
thas mampling toam aftsy the FOM haz verlifisd the intagrity of the
bottles and awsutred that the proper bottles have heon aasigned to
the task to be conduoted,

A self-adhonive sample label {Figure %<1) will be alf{xed to each
nontainer belore nample collection to minimize label lose during
nandling of the cantainer, At a minimum, the aample label will
containi

Client = Job Hame (Witoo Corporation)

ERM Traflic Heport Humber

Sample ldentification = place of aampling
Date and time collected

Samplec's initlals

Tasting coquicad

Preservatives added

Immediately attoc gamplo collection, eaah namflc battle will ba

aealed in an indlvidual plastic bag, Oamplea will then be placed

3=l SNEE
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Immediately into an inwulotod cooler for shipment to the '
laboratory, LERM tleld Chaln-of=Cuntody cecorde (lfigura 9=2) and
an ERH Traflio Heport (Figuce 3=)), comylctnd at the time of
sample collectlon will avcompany the semples Inside the couler
foc ehipment to the laboratory. The samples will be propecly
rolinquished on the fleld Chain~of-Cuatody regord by the sampling .
‘ team:, Theae ceuurd [oima will he ssaled in a aiplock plastie bay —
. to proteact them agalnat moisture, EKaah cooler will contaln
guffiolent lce and/or ice packs to inaure that proper temperature
{a maintained, and will be packed in a manner to pravent damage
to saample contalnecs, The FOM will then (nitlal and custody neal
(Figurs 5=4) each nample coolec. ALl cuolorm will be ehipped by
an ovecnight courler according to curcenk U8 DOT cegulationm,
Prior to releasing the coolers, the FOM will requice the goucler
to nlgn an ENM Cooler Tranaler Acknowloedgment (Flgure 9=3), Upen
recelving tho samplaa, tho laboratory fOample Cuatodian will
Inapsot the condition ol the samples, compare the inlormation on
i the sample labele againet the field Chaln=uf=Custody reqord and
Trallic Repoctn, asalgn a Cambridge Analytligal control numbec,
and log the controk number into the computer nanple Invencory
nystem. A detalled dancrtgclon of this log=in procedure La givan
in Attachment 1, Jection 7,0,
The prapacation of all lnm¥lu bottles (cloanln? tachnlquae,
pcesacvative addad, etc.) will be dacumented, HWhen aamples
tequicing pressevation by elthar acld or hass ara racajivad at the
laboratory, the pil will be measured and documented. The .
Laboratory Hample Custodian will then atore tho sample (n a ’
noQure sample atorage cooler malntalned at 4°C and maintaln
custody until asnlgned to an analyst Lor analyoin,

The Laboratocy Hample Custodian will note any damaged sample
contalners oc disorepanclos betwean the eample label and
intormation on the f1eld Chain=of=Cuatody cecucd when logging the
sample and will note any dieccepancies In Bection 1l of tha EIMH
Traftlic Report, This intocrmation will also be communicated to
the ¥OM or fleld pecnonnol no proper action can be taken, The
Chain=of=Custody form will be aiynad Ly both the rallnquiahing
and rageiving parties aach time the sample changem handm, and the
caanon ftor traneler Llndioated,

An Internal Chain~of«Cuatody focm will be umed by CAmb:ldYn

Analytical to doocument wample posaession from laboratocy Uample
Custodian to Analystn and [inal disposition (Attachment 1,

IMA’,'
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Boction 7.0}, ALl Chaln=of~Cuatody Lnformation will be supplled
with the data packagea for Inclualon (n the document control
file,
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! BHCTION 6
CALIBRATION PROCEDURED AND FPREQUENCY

6,3 Laboratory Calibration

Laboratory callbration and lreyusnoy for the required msthodn
npoﬂl!t;% for this atudy ace presanted in Actachamsnt |,
tegtlon 0.0, '

6,2 rleld Calibration

In addition to the laboratory analyses condugted duclng the
cournsa of this investigation, Lleld measucrsmenta of f"' ppecilioe
conduatange, and tempecature will be taken fur all surface and
ground water samples, An OVA meter will be used to measure total
volatile organics {n aicr ocr soll headopace,

The Lcequancy of C{eld calibration procedures will, at a minimum,
{nclude the follaowings

=~ The pl and specitic conductange metors will Le calibrated
A ninimum of once daily and dooumented Ln the
calibrator's fleld book, Calibration will be checked an
\sgasaary to insure proper LU LEN LU taken,

= pH metero vwill ve calibrated uaing apecilic teahniques
acoording tv the manulaciurer'sa inatructiona given |(n
Attachment ) and two standacd bulfer solutionm (aither 4,
7, o¢ 10) obtalned trom chamical aupply houses. The pll
valuen of thase Lulfecs will be compensav=d for
tempecature accacdlag to the valuaea aupplied on Lhe
manufacturec's bottle labels The temparature (measuted
a8 balow} at which the sample pil was measuced will then
be used to compansate for tampecature on the metec,

« Tompecrature waasurements will be pecfocrmed uning Lisld
theocmometacs (Thomas Uclence Ho. 7329A104,

0025
(i
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-~ Upeuille conductance matecrs will be calibrated uaing o
1413,0 umho (KCL) nolution preapaced by ELRM ageording te
itandard Methoda Lov the Analyeins of Water and
Wastewater, loth Edition, 1909, Method 20%, Jb, page 9.
The conductivity probe cell constant will be caloulated
according to the Lormulas

1
K« 1413, 0 g;i
. - 'ET_
Where
K = probe cell constant {unitless)
C » measursd conductance value of standard

T » tempocature (°C) of atandacd

Table 6~! will be uaed tao cocrcect for the atandacd
solutfons' gonductivity valua it it in not at 23¢C,

Uning the oell conatant valoulated above and the
following formula, field sapecifio conductancw
measuctements will be corcected to 25°C,

] K+ C
[

Hhere

apealti¢ conductance at 25°C
{umhon/aom)

calculatod cell constant

{leld upecilic conductance
{umhoa/om)

tempecature (°C) of nmample at which
gonductanse was measuced

The Foxbocro Centucy OVA 120 will be callbrated to a
mathane In alc atandacd (07 ppm) once a week L0 ineuce
total volatile organlie readingms acve accucrate, The
methano in alc atandacd ia manulaotured by Liguid
Carbonic and mackad with its gongentration. The standard

6-2
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im cun dicectly Into the intaks of the plokup probe and
the galn adjuatment of the OVA 126 Ls then used to i
calibcate the reading to 07 ppa, Anr OVA, total volatlle

/ oryanic readinga will to reported as "X pym as nethane”.
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CONDUCTIVITY TEMPRRATURE CORRECTIONS ‘
FOR 1,413 unnod/CH CONDUCTIVITY BTANDARD

Tamparature, M unlion/an
15 I

16 1,107.9
1 1/192.6
19 1,219.9
19 1,2464
20 1,273.0
2l 1,299.7
22 1,326,6
23 1,353.6
24 O 1,300.0
23 1,400,
26 1, 436,9
21 1)462,1
20 1,490,9

19407

1,346.7
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AHALYTIOAL BROCEDUIEY

1
N »

AL analytleal procodurva Lo by used are ofilelally approved EpA
procadurdn,  The appropriale rolerances are glven Lo Attachwent

I; ootion 9.0,

The analytienl mothodn which are to bo unod Cor the analysin of
the sanple modla ¢ollected at thy Lotmer Witeo Corporation Hlte
will bo Lln acuordance wlth Contraul Labaratory Progeam (CLP) 1Y
for Organies and the ODtatumunt of Work (Y0W) for lnorganien. Thoe
spoctfic vorslon will be the current awardod contract Cambrldge
Analytleal In oporating under, As stated by tho laboratory,
thano mothods are appllcable Lo aquoous, anlida, novps and
leachate wamploa, A conplote Vint aof the organle and lnorganle
anmpoundn/eanntituenta and the applicable detuction Limits Lhal
will bo requlrod for all samplon collectod Lar the nubject

fnventigation {n presented an Table =1,

Tho mathodn to by uned [0 Trin, COH, pd, wpeeific conduclance,
and T0¢ by Cambridgo Analytical are prasontad on ‘Ttable 72, The
charactarization of graln nize wIH bo porLormed by Nutuchon
Analytical, Mutushen, New Jursoey, ‘The vortical puarmeabllilivy
Lont‘nu will be poriormed by Woodward Clyde, Plymcoth Hoeting,
Ponnaylvlinla,  The mothod to be usvd [or these addiLional
pavamatarn are aluso prosented on Table 1=2,

iolding timen that are requlraed to be met are prosented an
Table 71=3,

Jopg

[

1=1
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TAILE 7-]
GRGMIIC CUAFCARG §OR ATALYSIS N QUANTITATION LIMITE

Dateation Lim

Ty )
"]

1+ Chloromethane T4=07=)

3. Lromomethane TA=01=9
Vinyl Chloride T901=4
Chiorosthane 15=00=)
Hethylene Chioride 78092 9

Acatone 67=64=1
Catbon Dieulfide 75=18=0
1, 1=Dichloroethene 19=1%=4
1, 1=Dichloroathana 79=1%=)
teanasl, 2=dichloconthens 156609

M Ha

Volatilen CAS husber ) u§Z
10

10

10

A0

—
(=3

Chlerolocm 67=06=)
1, 4=Dichloroethane 107=06=2
2=lutanone 70=93=)
1, 1, 1=Teichioroethane T1=B3ag
Cartxn Tetraghloride 50=21=9

—
TEAT O IR LR UE LR

Vinyl Acetate 100=0%=4
Dromedichlocometnane Timal=4
141, 4, 2=Tetrachlorostiane (ULVIET!
1, 2=Dichloropropans ==Y
trang=1, J=Dichiocoptopena 1006 1=U2~8

~—
[ XC NC E S N =]

Trichlorogthense 79=0i=0
Dibromehloromethane 124=40=~]
1 1,2=Trichioconthane 19=00+5
Deaizene | Tin4l=1
cia=l, I=Dichloropecpene 10001013
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{Cont Lnuex))

e Datectlon Limitn'
o nacar®  Low Doli/lacdiomncd

Volatilen CAS_thumtoer W/ d
26, 2«Chlovoathyl Vinyl tther 110790 10 10
27, licomlocm 79=28=2 5 )
0, 2=tlexancne 59 1=70+6 10 10
29, A=tathiyl=d-pentanone 100=10«1 10 10
30 Tetiachlovosthens 127=10+4 ] 9
. Toluene 100=00-3 ) 5
32, (lorobentene 100-907 9 )
~ Jd¢ Ethyl Denxene 100=41-4 5 )
WU, Otyrem 100=42+% 9 5
39, Total Xylenws 1004255 3 )

BHedium Water Contract Requited Datection Limits (CHOL) for Volatile TCL
Conpounds are 100 tims the lidividusl Low Water CROL. :

IMedium voil/tedimnt Concravt Reyulted Deleation Limita (CROL) for Volatile
QL Compournia ate 100 timea che individual Low Uoll/Sedimnt CROL,
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{Cont inud)

Dategtion Limits'
2 I JEj[ﬂ‘!nta

Hatst 7 Tl 17 Ty
flemi=Volatilen CAU thurbnp s/ EE

36, Phenol 100«95=2 110
37y bis(2-Chloroethyl Jathec Lll=dd=d 10
30, 2=Qhlorophencl 75070 130

19, 1,)=Dichlotebenzens 541=7)e) 10
40 1 4=Dichlntobeanzene 106=40=7 VA )]
41s Deazyl Alguhol 100=51=6 320
42, 1;2=Dichlorobsnzene 95=50=1 330
43, ¢=twthylphenol 2%=40=7 )30

44, bis{2-Chlorolsopropyl)

ather 19610-132=9 0
43, 4-Hethylphanol 106-44=9 3130
46, N=titrososiipropylamine Gl=04=7 30
A7, Hesachlocoethane 612721 130
40, Hicrobentene N0«9%=]}

49, [sophorone 10=99=1
90, 2=Nitrophenol 00=7%=9
31, 2,4=Dimthylphenol 109=67-9
94, Genzofe Meld 63030
33 bis{2+Chloroathoxy)

mthane 11191=1

34, 2,4=Dichlovophenol 120=8)=2
19, 1,2, 4=Telchlorcbenzens 1200241
9G, Haphthalens 01=20=)
37, 4=Chiotoaniline (UGu4t=0
50, llexachlocobutadiene 17-60=)

%9 4=Chloroe=Jemethylphanol 594307
60, R-Mthrlnaptmlom D1=47=6
Gly llexaoh oroo{alopqncadlom T1a47=4
62, 2,4,6~Trichiocophennl 102062
61s 2,4,%Trichlorophenol 9%=09=4
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TANLE 7=l
{Cont Lnued)
Semi=Voiati)en CA} Nusber
64, Rﬂllwm?cmlom J1eBl=?
69 2=Hitrosniline 00474=4
60, Dimethyl Fhthalate dil=ll=}
67+ Acssaphthylene A00=96=0
/60, J=tisicoaniline 99+0fi=2
09, Mosnaphthens 01329 10 bY[H
70, 2,4=Dinitrophencl 91-120~% 50 1600
71s A=itrophmnol 100=02=7 0 4600
72 Dibenzofuran 13204=1 1V N
734 3,4=Dinitrotolusne 121=14=2 10 10
T4s 3,6=Dinitrotoluens 606=20=2 0 10
79, Diethylphthalate 04=00-1 10 30
76, A=Chlorophenyl Phenyl
other 7008=71%) 10 0
7. HMlucrem (i6a71e? i0 N
T0e A=Nitroaniline 100=01=6 50 1600
79. A,6sDinltro=2-mathylphenol  534<51=1 90 1600
00, Nenittosodiphenylanine 6= 10=06 i0 1
01, Asbromopbenyl Phenyl ether  101=48=] 10 30
02, Hexachlocchenzens 110=4=1 10 130
0J. Pentachlocophenol 07=00-5 50 1600
U4, Phenanthcens 03=01=0 10 1
0%, Aathgacense 12¢=12=7 10 10
16, Di=n=butylphthalate (4=74«2 10 10
U7, Fluoranthens 200=44=0 10 J30
0. Pyrens 129-00-0 10 0
09, Ducyl enzyl Phthalate U5=00=7 10 N
90, J,3'=Dighlorcbenaidine 91=94=) a0 660
91, Denso(a)anthcacens 3G235=) 0 130
92, bin(2=ethylbexyl)phthalate  117=U)=7 10 120
1«9
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TABLE 7=

(Cont {nued)
Datection Limits"

[ Hatard Lim_Eall/Sadlnentd
Semi=Volatilen CAS lutkrer ) '

93, Chcyaene 210=01=9 10 130
94, Di-n-ogtyl Phthalate 117=04=0 10 30
95, Denzo(b)liluccanthense 109992 10 Rl
9G, Denzo(k)fluccanthens 107=00=9 10 b))}
97, Danza(a)pyiene 30=12~0 10 20
90, Inceng(l, 2, I=cd |pyvens 193=19=5 10 330
99, Dibenz (a,h)anthgacene =70 10 0
100, Denzo(g,hyi)pecylens 191~24=2 10 10

Hediun Water Contract Required Detmction Limitn (CHIL) for Semi~Volatile TCL
Compouncis ace 100 ¢imaa the individual Low Watec CROL.

Gadiun Soil/Dediment Contract Required Detection Limits (CROL) foc Gemi=Volatile
. TCL Conpourrds are 60 times tha (ndividual Lew Soll/Bediment CHOL,

1«0
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TALK 7=1
(Cint Lnued)
Detection Limita'
ater !NI EQ& .
Compounda CA luaber Eﬂ uiZRq
101, tria (Drohiovopropyl) 12674=048 0" 0t
phosphate (Fyrol FCr)

aka) teis{tcie=l=chlocomethyl phosphate)
*Dacection limite listed Cov noll/sediment are hased on wet walght. The \

detection Limice caloulated by the labomorg fox aotl/medimant on doy welght
baals, a8 cequired by the contragt, will be highet.

*"goaci [ detection Limita are highly matcis dependent. The detection limits
Liated herein are provided tor guidance and may not aivays be achiavable.
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TAILE 7=l
(Qont inued)
filement Detegcion Limice
Low Water {ug/L)
Iron 100
Manganems ' i3
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TAILE 7=1
{Cont inued}
/
1
f Parameter Detection Limits
Low Water (mg/L)
Chemical Onlw\ Demand (Q00) 5.0
Total Organic Cactxn {T0C) 0.1
o
0029,
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NIALYTICAL KZIOMOLOGY [EFLIHCES
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At lonal
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Paramtorn
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|
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e
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Vortical Potmaabitifry
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FOR ADDITIONAL PARAMLITLIG

Hotheal Ralorance

Hothad Doncrlption

Huthed 0270 (1}

Nothal 150,01 {
Hothod 120,10 (
Mothed 43402 (
othad Alud
Hotheal 33942 (2)
Huthat G} HHL0=2=
1908 (1))

NIH 1112-77

Uolvent axtraction, gan
chromatography/maun apectrumtry
Llootrumtric

Potoit lumotrle

Pavgul fate oxldation, UV prumted
Titeimotric

Wolyhtud dl Lloronce

Phynlcal tonting
Phyaienl tontiny

(Hug, BPAC 1902, Tont_tathedn tor Ivaluatlig tiolid HWanko, GW=U46, Ui GIA,

Washington, D.C,

Trd Tdition,

(0,4, LA 1979, Mathadn for Chamleal Analynin of Wator amd Waston, EPA
600/4=19=020 (Roveiody Hareh T00) " LIACHILG e Tivialbly Thios

(Nimparument of tho Ay, 1970,

12y1110-2-1906.

taborptory tolln Tonting,  Englmuring aid Dunign,
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I
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TADLE =3

RECOMMENDED HOLDING TLMIZ) FOR ANALEUKS
100 CONDUCTED CDAMPLEY FOR ‘T
FORMER HITCD CORPORATICR BITE

Paramtor Holding Thve!
Total Motaln 6 mn (20 days for lig)
e, Con 20 dayn
fiunl=Volatilen 7 days until oxtraction
Anolyslo 40 dayn aftor
axlractlom
Trin ! dayn untll oxtraction
Analyoin 40 doyn alter
untraction, |
Volatile Organien 14 dayo {or wan;

10 dapn tor anil?

Flold pl) and ConductLvity Muasurod mnedintoly
alter nample colluction

| prem dato of eolloction aceardfig Lo A0 CEI, Park 136, Priday, Oulotor 26,

1914, '
2 pcoarding Lo the currunt orgente BV Lor the G0 this Wil e Cean dote of '
mllaction,
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UECTION 0
DATA REPORTING, VALIDATION, AND REDUCTION

Data validation practices will be followed to Insure that raw
data ace not alterad and that an audit trall o developed Ror
thone cdata whioh requitve reduation. All the Cleld data, sugh an
those generated during tleld measucemsnts, obsetvations and Lleld
instcument oalibracions, will be entersd diceatly into a bound
tield notebook, Each proloct tean oember will be reaponaible (or
peooling all data transfers wade, and ERM‘s Quality Assurance
Ofticer will prool at least ten percent of all data tranaleca.

Cambridge Analytical group leaders will cheok and valldate all
data genscated by thekr group as apecified in Attaohment 1,
Beotion 10,0,

Upon rocnlﬁt of the nample data packages, the laboratory data
uijl agaln be quantitatively and qualitativaly validated by ERM'n
Quality Assutance MHanagoer., Data valldation {ao discumsed In
detail in Usctivn 12,

[c Lo anciolpated that ERN'a data vreductlion Lot this
lnvestigation will be minimal and will conaist primacily ol
tabuleting analytical ceaults from Cambridge Analytical's Form |
{Analycioal Reports) onto mummacy tablea through the use ot
computoilded apisadahiseel solivwaie, ALl Teducad data will bs
asaigned dogument control tdentification numbecs and placed In
the cantral Cils matntatned by the Project Hanager.

ALl analytical data obtained during the courss of the
investigation Cor ground waters and aurface wateva will be
reportod as uy/l, Laboratory data for soil analynes will De
repocrtod as ug/kg (organics) on a dry vWelpght banle, Data
packagens asacclated with the analysen of samplea collected durlng
the #l will hae prcanod utilialng full CLP dellvecablea, The
requiced dolivecablen aca atatod In Hection D of the {Fl and UOW
QUECENLAY In use by Cambridge Analytical,
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RN will require a rigorous data control program that will Lnaure
that all doocumenta for the lnvestigatliona are accounted foc when
they ave completed, Acoountable documenta include Ltems asuch as
lay books, (leld data crecorda, carronﬁondonao. chalao=agl~-custody
recordas, analytical reportn, data packagea, photographs, computer
dinpks, and reports, The Project Manager is reeponaible for
maintaining a centcal Clle in which all accountable doouments
will be taventocied,

To malntain control in the transfer of data, all capies of raw
data Lcom the field notebooks, and the data am cecelived Lrom the
lahocratocy, will be entered into a data {ile and aasigned an
npyroprlnto dooument control identification numbec, The data
file will merve an the ultimace acchive tor all intormation and
data genacated during this Lnveatigation,

The documentation of sample gollectlon will Lnolude the ume of
bound (leld Lo? books in which all lnformation on wsample
colleation will be entered in indelible Lnk. Appropciste
intocrmatlon will be entered to ceconstruct the sampling avent,
including) aite name (top of each page), sample ldantlfication,
brief descciption of sample, date and time of collection,
sanpling methodology, field measurements and obsecvationa, and
sanplec's Initlale (bottom of aach page, and dated). An example
ol a tisld log is presented in figure O-1,

SIIE
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DBCTION 9
INTERNAL QUALITY CONTROL CHECKE

.1 Luboratory Intern allity Control Chegks

Cambridge Analytical's Intecrnal Quality Control Cheoks are
pressnted in Attachment 1, Oegtioen 11.0. Theme will ba &
gontinuatlion of ERM'e Fleld Internal Quality Control Cheoks
prassnted belov,

9,2 risld Internal Quality Contral Cheaka

Field Internal Quality Control Checks will be utilized during
thin investigation through the uma of the following:

= rlald ngaFol| Nlapnka = Theae blanks cunaist of
dltcapure, dofonlzed watec contained In each aample
aontakner with any preaservatives requlired Lor that
analysine, EWM produces ultrvapure delonized water by use
af a Hydro® dodel 20C2~44PE Ultrapure Hatec Syatem,
These blanks will accompany the samplece duclng the
nampling procesa and will sarve as QC check on container
cleanlinean, extecnal contamination, and the analytical
method, Travel {field) blankes will be aubmitted once pec
day per analytical fraction for ground water and suriace
watsr samplas. A travel blank will be oubmitted daily
for sokl/sedinent samples which will bDe analysed LoF
organion only., These blanks are comprised of aodium
aulfate (Nag004) and mioroorystaliine gelluloae,

Duplicate damplea = Duplicate wamples will be gollected
to allow astesmination of analytical precision, One
duplioate sample In avery tvwenty (20) qround water and
gurface vatar aamples wiil be collected, and one i evecy
twenty (30) soll or aediment namples will he colloated
and nubmitted for analysis, Theso samples may be run as
matcin spike duplicaten (wea balow),

ga 1 npag
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Matcix Buike Bample = A matrlx epike sample will alao be
submitied as o further QC vheok, These will be collaected
at the uwanme frequancy as astated above Lor the duplicate
samplen, These will allow accuracy to be determined by
the racavary raten of mompounds {(the matrlx apike and/oc
surcogate aplke compounds definad ln the analyticsl
melliode)s The purpous of thess laboratoty splkes (s to
monitor any poasible matrix effecta apocific to samplos
volleoted from the subjeat slte, The additlion of known
congentratlons of compounds/constituenta into the nsample
alwo monitors extraction/digestion eflliclenay.

Summacriaing the above dimoussion, svery twentieth sample or five
peccent, whiohaver s moce freaquent, will De analyzed in
dupl}uncw (oc matcix splke duplicats) and cun as A matcds aplks
840PAS.

Duplicate/ceplicate and matcix apike sample aliquote wili bhe
acquiced far ground and aucface water samples by collacting
sequential grab samples after ooxloonlng of the Initial nample
allquet, Therefore, the specific sample location whigh will be
uged for matcix mpikes and duplicatea/replicates will be chosen
by the Quallty Assurance Officer, UOoil/mediment duplicate and
MALEiA spike uamflaa Will be colleoted by aplitting the aample
betwsan Lhe sample contalner, duplicate ocontalnec, and matcix
apike contalner, MNHomogenlaing la discouragad peior to aplitting
to avold the loas of volatile organic compounds. If insulfliclent
Aolk/nediment mample Im prasent at a pacticular logatlon to
gollect the three sample volumas, & ningle mample bottle will be
mplit at the laboratory Cuc duplicate and madcix eplke analyais,

SOIERE
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4ecTIioNn 10
PERFORMANCE AND BYOTHEN AUDITS

10,1 On=8lte Audit

An on~nite aystam sudit will be performed during major fleld
agtivitlies to reviev all field~colated quality assucrance
agtivities, The systam audit will be gonducted by ENM‘s Quality
Asmucance Officer, PFigure 10«1 presents LHH's ouqltty Assucance

Audit Cocms.

ngocltlc elomentm of the on~aite audit Inolude the vauviflcation
ol

~ Completenans and acouracy of sample Chain<of-Cuntody
forms, including dooumentatiaon of cimen, dateys,
tcansaation deacriptions, and algnaturea,

- Completenasns and accouracy of sample idontification
labels, tnoluding notstion of time, data, location, type
of aample, perunon colleoting sample, preservation method
used, and type of testing recquiced,

= Completeneas and accucacy of fleld notebooks, including
dooumsntation of times, dates, drillers' names, sampling
method used, sampling locationd, numbec of mamplen tLakun,
name of pergon collegting samples, EYYII of samples,
renults of tield meanurements, soil loys, and any
problems encountarvaed ducing aampling,

=~ Adhecenca to health and salety guidelines outlined in the
8ite Health and Balaty Plan inoluding wearing of proper

pcotective olothing,

= Adherence to decontamination proceduces outlined in
flsotfon 4 of thin QMY ingluding proper degontamination
of pumpa and pump tubing, batleca, and sampling

gyquipnant .
SRS ﬁ"l'&
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FIQUAE 10«1
ERM QUALITY ABBURANCE AUDIT

PHOJECT Wi,
DATE AUDIT CONDUCTED PKON ___ IR, TO __ WA,

AUDITOR( D)

ON=BITE SANPLING PEROONNEL

Audit Conduoted an the Pollewingi

floil Bampling Devontamination
durfage Water/tediment tealth & Bafety
_. Ground Hater

Janple Cullagtion

Do wampling locations agces with those apecified
{n the Wock Plan?

1o the wampling locating either dooumented
sulticiontly or marked to allow it to be
tound/namplad again Ln the future?

Arn sampling timen, ERM Tralflo Report Numbeca and
sanple desoriptlon noted?

Ia sampling proceeding from the suspected least
contaminated arsa Lo the most cuntaminated aroes?

llave sample botties been labelad properly?
Have propaer containers and presarvstivea basn usad?
Are proper sample valumes procuced?

Are samples being refrigerated/iced Immediately
alter volleation?

boes a travel blank exist for eaoh mattix present?

Doan the potentlial for sample cross=contamination
oxlet baved on procedures obsecvad?

L the page fotmed (o they faame 8 pot ay vvadabte o Fegeb e as this
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Boil Campling {Check L not applicable K
Type lland | Mugex or Mg

Aro aamplon being collected at proper deptha?

Aco gamplas belng screened with an QVA (1¢
spocilied in Work Plan and applicable)?

In 8 descciption of solla/mateciala baing legged?

(Have solls beon humogenlied whare applicable
(apecified by the Bampling Plan)?

Surface Water/Bediment Sawpling (Chechk AL not applhcanis 1

fave stream {low and veloglty pacrsmeters baen nosss?
Estimated or Hesnured

lian samplling procoeded from downstream to upatrean
logationa?

lias the nampler acquired the water sample upstrean
of him ponition to minimize suspendad sesdiment
from entecing the sample?

lave water samples been culleatad In the mixing
zone, not staynant acean?

ffava gediments been chacacteriasd as to typs and
alde diatributlon?

llag the proper sediment fraation (Lina, depth)
been wampled Lor the analyses of inteceut?

Ace the selected locallona effactively monitoring
alfocrn of the potential sourqge?

Ground Watwi Gampling (Check if not applicable b
lave the wall aspeciflioations baen noted propecrly
(ligas, Total Depth, Caning diameteac, Dapth-to-
water to the nearost ono=hundredth of a foot, eto.)?
llas the purgs voluma bean ocaloulated properly?

What avacuation mathod han bean used?

Bailer Submeraible Bladder Punp
Othav | }

It metaln ace being analyénd, have the osamplos
byen Ciald filtaced?

10-)
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Ave Cleld pll, conduotivity, and temperatuce being
measured? [o there dooumentation of
calibcating Tha Inetcumanta?

Haos wall ylaeld bean properly evaluated to
dececmine when sample ajulaition should take place
({,9,, woll goes dry and naedn to rocover),

1a ballec line and baller cedicated to each well
and line dinspomed of alter ume?
Bailor type Line type _

Have appropriate measuros deen taken to diaposs of
contaminated purge water, pump lines, baiiocs, eto?

Por Domestio Walls = llan am much information on
the well and distclbution syatem been obtained,
.80, depth, caning Lype, dlameter, treatment
present, efa.?

liam tha sample besn collected prior to treatment
and as alows to the wall head as passible?

tar the domantic well bean puryed auffiolently to
teach tompocatuce stabillizagion?

Sreamarene
Eremvm——
Sem——
Smprp——

llave the weathac conditiona been recorded?

Decontamination

Hae sampling equipment Leen decontaminated
peopecly for the glven analytes?

liave the proper degontamination solutions been umsed?

For large equipment (backhoea, drill rigs), hes
degontamination taken place in an appropriate area?

Has decantaminated watar/solution heen collected for
propac Jdisposal? Hhetw dliaposed?

falatyl

[n the proper level of prutevtive wlothing holnq
HOER for the taska?l - L¥el A 8 C

Ia the alte Health and Yatety Plan present with
proper emacygshQy gontacts Lncluded?

In moniioting aquipment prenant? OvA iﬂ(\”' K
I3, 07 matar txploaimater _____ “diRer '
e
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Is the vehlcle equippsd with a Pirat Afd Kic? ————

lo contaminated protective clothing being dispoaed
of propecly?

Ara pocnonnel avare of tho contaminants prosent at
tho afte?

Qenoral:

Are employees conducting the investigation in a
prolesslonal mannec?

Are the objectiven of the msampling activitien
understood by the Lield personnal?

Are weather cdonditione alCecting mample quality?

Audit Oummarcy and Comments)

Signed byt feings

Rata
Dii/yl m; ").“,‘5: i
- EKTY
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« Adboronco to nample colloctlon, praparation,
progovval lon, and nLorage procedured,

10,2 Laboratory Audit

10.2,1  Internal lahoratocy Auditn

Cambrlidgo Analycice) povforms rogular syntems and porformance
auditn, and thone ate dencribod {n Attachment |y Yection {2,
LRH's Quallty Ansurance Manayor will aldo conduct a nystom audit
ol tho laboratery uncoe during the project to Lnaure that propet
quality aossyrance mnasltoes are bnlnY incorporated Into the nample
handiing and analywiny ‘fable 10«1 lintn Lhe checklint Lhav will
by uned for the system audlt.

10,2,2 LIM's Porformance Audit of Cambridge Analytioal

\ An Cambridge Analyulcal particlpatun {n LPA'n Contract Laboratory
Progeram {CLP) for both organic and Inorganle analyoun, a
purformanco audit nample will not he aubmittod Lor analynain., The
moat rocent CLEP Paclucwance Evaluallon namplan analyzed during
the {nventigation will be requunted and reviewed tu avaluatu
Laboeatory aceuracy,

ftooulta of both the fleld and laboratory audiv will bo submittod
Lo LM'a Project Mapagor Lor roview and invuvpuralion Into the
ntalun reports prapared by ERM for the Hilco Cocrporation
Nonultn of thone audliis will bo forwarded to Lhe LPA Project
Ofticer for roview, '

“the acceptance orlcoria for the Clold and laboratory audit will
bo bhanod upon the adhoronce to the oloments dolined (n Lhin QAN
tar tlald sampling and laboravory analynin. Outliers fuund that
doviate from this QAP will (mmodiately novennfrate dofining hhu
wutifor to the {ndividual and Inltiating eorrective action, I
the results of the audit necensitate further action, Lhe Projuect
Natagot will be notitled ol auch and will bu apprized of any
agtion takan,

Fa0p0
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TABLE §0«1
BRM'G CYOTEN AUDIT CHECKLIOT FOR CAMBRIUGE ANALYTICAL

1. Chaln=of=Cunatody

- Log=In Proceduces Evaluated

= Gample Custodian is Assigned and Ovecrasees Hample
Tranalora

- gamplo Routing and Pickup i& Dooumented and Accounted
or

= Gepacate Area for Sample Stocage and Maintalned in
‘ Locked Gtorage

[1, Bample Prapacasion

« Corcaeot Dample Prepacation Procedures are followed

= Areas Damignated for Oample Preparation {(Organic and
Inoryaniq)

= Holding Times Halntained

il QAZQc Proceduren

= proceducas are Ueing Followed According to Methoily
Gpecitied

= Data Validatfon and leduction Prugessen Reviewed Ly
Group Leaders

» Proper Oocumentation of QA Procedures
= Internal QC Malntalned
« Data Tranolors and Repocrting Checked by Group Leaders

=~ Avwatonasn of Porsonnal of QA Requicemants

107 R 1] Vv,
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TALLE 10=1
(Continued)

Iv. lBquipment Haintenange
- Malntanance Logs are Up=to=Date

- Inateumentation is in Repaic

- fteagonable 6pare Parts are on lland

Vi gg-a.;lngnoun

= Overall lousekeaping in Ocdsc

« Cectilications Up=to=bate

IRy
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pecTioN 1)
PRBVENTIVE MAINTENANCE

Al. 1 Labogator Maintenana

A cypleal standacd opcranln? progaduce for

apegilic routine and prevent
for the gas ghromatograp

Attaghment 1, 8Seotlion 13,04
1.2 ald N anaAnNge

ERM's field equipment in
systen ingorporating the tagging ©

tay
gondition, When damaged
returned to the aquipmont warehouse;
tor the cequired maintenance
asnures only opacable and maintal
floutine daily malntsnance progedures gonduated

ineludel

- femoval of suctacs dict and deb
sucfaces of the sampling squipment

aystens,
- Cleansing of filters in che viganic

- Otorage of equipment away from the e

- Daily inspections of
systems foc possible problems (8eQay
Linea o tubing ar weak battecies).

6.2 ab thinm QAADP.

1=l
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tahe f, (0 €y due o subyCondand coton u\‘vuuda;zin‘u
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saintenande, inagluding
ve procesduces, and maintenance 1o
h/masn Bpeatronme

Y.
ter ia given AD

maintained through the uss of a tragking
{ oach equipment item. Thin

identifias ita most regent maintenance; bat

to bs pectocmed, This process
ned aquipment enters the CLieldy

in the field will

cia fLrom oxpoasd
and maasucement

yapor analyzec.
Jamente,

panpling equipaent and measucemant

craoked of glogyed
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od Lo ihle ay this
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Charging any battecy packs for equipment when not in
yae.

Space and ceplacement parts stored Lo the Lield to minimize
downtime tnaludet

- Apprupeiately alzed batteriaes

o Locks
N - gxtra sam. ie containecs and presecvatives
- Daller line
- Additional ballers
- OVA ignitera and Cllters
» OVA i3 gan, battecy chacgery and support equipment
- Space Cllters for tiltcation appacatus,

- Eatca plii probes, condugtivity probes, samples caolers,
pagking material, and sanplo location atakes,

- Additional supply ot health and palaty aquipmant l.e.,
ceaplicator carteldgen, bootn, glovea, tyvek, etc.

- Mdditlonal afuipment as neceamacy tor the field taokn,

Ll=2 13()(‘2?12 :
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ORCTION 12

OPECIFIC ROUTINE PROCHDURES LOBD
TO AUGHEBO DATA PRECIBION,
ACCURACY, AND CONPLETENHGS

12,1 Oyecall Projeat Aswessment (

Ovarall dats quality will be assennad by a thorough underatanding
of the data quality objectiven whiah are stated during tha deaign
phase of the investigation., DYy malptaining thorough
dooumentation ol all decislon) made during each rnnuo ol
sanpling, perlforming flald and laboratory audita, thocoughly
vaviewing (valldating) the analytlcal data as it ls generated by
the laboratar{, and providing appraprlate feodback an problema
aciss in the Cield oc at the labocatocy, ERM will closely monitoc
data accuracy, precision and voupletenasa,

12,2 Fisld Quality Aamassment

To amspure that all Lield data are collected accucrately and
vorrectly, speoifio writien Inatructions will be lasusd to all
pecsonnel involved in fleld data acquisition by the Project
Hanagec, The Quality Assuvraence OLflcar will pecrlorm flald
audit({s) duclng the lInveatligation to documant that tLhe
appcapciate procedures ace baing Lollowed with redpect to asample
{and bleik) collaction., These audita will inglude a thorough
raview of the field booka uged by the Project personnal to (nauce
that all tanka were pectormad aa npuclified Ln the inatructions,
The Ciald audites will nocossarily anable the data quality to be
ansenpsd with regard to the field opecationn,

The evaluation (data review) of [ield blanka, and other fleld QC
oamplen will provide definitive indiaaviona of the data quality.

[l a problem that can be laclated acrlasa, coccectlve achiona ¢an
bhe (pacitutod for futuce Cield affocta,

o
1]
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12,1 Laboratory Data Quality Assessment

fpacllio measuras that will bDe taken by Cambridge Analytical to
adgess data cquallity are prosented In Attachmant 1, Sectlion 14,0

12,4 PERN's Laharatacy Data Aesepspent

12,4,1 ERM Data Valldatlon

ALl analytical data genecated duclng the lnveatigation will
underyo &4 clgorous ERM data ceviews This caview will bae
pocformed in accordange with the *Punctional Quidelines for the
Evaluation of Organic (and Inocrganic) Analysis®,

A preliminacy veviaw will De pecrfocrmed to verify all nccclnarI
papecwork (chafn=of~oustodies, trafflc reports, analytion
teports, Laboratory pecasonnel signatuces) and delivecables (as
stated Ln the ouccent [0 (organics) and AOW (Lnorganios) ave
pressnt.

A detailed quality assucance veavievw will be performed by the ERH
Quality Asaurance Manager {or a staff ceviewer) to verify the
qualitative and quantitative reliability of the data as (t ia
pranonted, This ceview will Lnolude a datailed veview and
intacpratation of all data genecated by Cambridge Analytical,
The primacy toole uned by axpecisnced data reviev clemiats
inoluder guidance documents, established (contractual) oritecia,
and profesmional judgement. Table l2=4 prosants the items
aramined during the quality asavrance ceview.

Baaed upon the ceview of the analytical dats, a quality assurance
report will be prepared whioh will state in a technical yat "uneg
tfliﬂdl{' faphion ths qualicativa and yguantitative reliability of
the analytical data, The report will conniat of a ysiacal
introduoctlon seotion, followed Ly qualifying atatementn that
should be taken inte connideration for the analytlcsl cesults Lo
best be utillised, Dased upon the qualliy asaurance raviaw,
qualifier codes will he placed next to specific sample ramsults on
the sample data table, Theso qualilisr Qodes will serva as an
Indication of the qualitative and quantitative reliability.

I
122
™
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TADLE 124
T [THHG REVIEWRD DURING Ti& BRH DATA VALIDATION

Acsas Examinad AEleclbllllf
{organlq, tnotganle, both)
ERM and Laboratory Chaln of Custodies toth

(Teafllo Reports, Field Hotes, Bte)
Laberatocy Narcative and QC Oummacies

Hlolding Timea Both
Extcagtion/Digestion Loye floth
Dlanks « tield and laboratory (acouracy) Doth
Instcumant Tune Organlo
Btandarde floth
Linearity loth
Denaitivity/6tabilicy both
aolooctvlt{/Upocllluxny loth
EPA Critevia (OPCC & LCO) both
Varlability of Technique
({nternal standards) - Organle
< Analyte Dreakdown Organic
Analytical Hequenae Ocganle
ICP [ntocfecance Inocganie
Control Gtandards [norganic
damples o
Dategt kon Limite ioth --
{natcument Printoutn Hoth
ICP data [norganie
AA data {nocyanie
GC data Ocganiea
GC/M) data . Organie
Autoanalyasr data Inorganie
wualitative [dantiCication loth

Haaa apeqtca
Tentatively identified compounds

i
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TABLE 12=4
(Continued)
Quanticative Rellability both
Calculattonu/u?untlonu hoth —
Hatcix oplkes (aoccucacy) Doth :
Biam
Hatcix wplke duplicates Ocganie
Blas
Acouraay & Precislon
Uurrogzhn fplkes Ocganie

(Y]
Duplicaiws (Lield and labocatory) Both
Pregision
Reprassntativeness

v
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. uring the courne of the data review, an orgsnlce and Lnorganie

N nupport doocumantation package is prepaced which will provide the
backup information that will accompany all qualitying otataments
peesunted Ln the quality assurance reviow,

Ones tha caviav as baen conpleted, the Quality Amsurance Managet
Will then asubmit theso data to the Proujeut Madaget, Tha approvad
data tableo and quality assurance ceviews will be signed and
dated by the Quality Asaurance Hanaget,

An the analytical data generated (rom the subjeot (nvestigation
aca validated, qualified and nubmitted to the Froject Manager,
the quality of the data will be asnsnsed (rom an overall
mqnaYnmont pecapective by dicect gomparison of analyticsd

q reauits obtafned (rom previous asmplings, Information that aan
be obtained (nciude compacicon of cesults obtained fcom samplen
taken within the dame genecal vicinity, which can ald in tne
{dencitication of alssing data pointa, Uy examination of the
data at the *bavk-eancdt”® of the procest, the data quality can be
anseaned with cespegt to cepresantativeness, prtecialon,
gompacibility and completenens,

12+ SIHIPAE
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BECTION 1)
CORRECTIVE ACTION

1),1 Camphridge Analytical's Corregtive Agtion

Corvegotion accions for Cambhridge Analytical are pressnted In
Attachment I, Ueotion 1%, Cambridge Analytical will provide
documentation as to what, Lf any, coccective agtions vece
initiaced conosrning this atudy and ceport tham to ERM'e Quality
Ansurance Hanager,

13,2 EAM's Correptive Action

Fleld quality assurance activities will be repocted topically to
ERM's Projeot Mapager, Problems encountered during tho mtudy
alfecting quallty asaurance will be reported on a Corrective
Agtion Form as presanted in Figure ll-1, The Froject Manager
will be responsible for {nitiating the norrective actions and for
insuring that the actiona are taken in a timely mannar, and that
the desicred reaults are produced, The Project Manager will
raport to the Quality Assuranas Manager and Quantity Assurance
Qfticer on all necessary coccegtive actiona taken, the outcome of
thess actions, and theic alfect on data produced, ALl corcective
aotiun taken will be reported to the Witoo Corporation.

13- JON 24
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Corcactiva Action Youm !
Datai
Job Hame

Inttiator's Hame and Title:

Problem Dencriptiont

lepoctead Toi

LT LY T Y P Y Y Y Y P L L L P P Y PR R RS L L LY L L L

Cortectiva Action

Reviewad and Implemanted By,

cer  Projeet Managar «
QA Hanagoer «
Qn Officor =

"ﬂ' vy,
112 TIEHTT EKIY
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UBCTION 14

QUALTPY ARBURANCE REVORTS TO MANAGEHENT

fvory nlkty (60) dayn after projoct Inltiation the Projuct
Manager, In c¢anjunctlon with the Quallty Ansurance Manager and
Offfeor, will nubmit In the Rl progrens veport, summarion of all
applicable quality ansurance activitlen, Theno sunmarlon shall
contaln at leant thu follovwing typan ot infarmatlions

- The status and envorage of varloun laboratory and fleld
quallty ansurance projuct actlvitlen.

Data qualliy annurance reviews in¢luding nnnessmunt of)
aceuracy, procinion, complutenons, repronvntativenosa,
and comparability.

Blgnlricant quallty asourance problemn dlacovored,
garroctive actlona taken, progrens and lwprovowents,
plant, and rognmmundabtionn tor further lmplomintation
ot updating of the lovestigatlve QABP,

Any plyniflcant flald observations noted In the Clald
natubaok during the namplling procedure,

A pummarization of the ronultn of performanco and
syotem audite, £ conductod, ALl pertormance audit
roperts will alno be trannmitted Lo Lho BPA Project
offloar,

SIVAE
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3, PMVKCT DESCRIPTION

3,0 IMIMOTUCTICN

This Quality Asaurance Project Plen (QAPF) 1a sumitted by Cambyldge
Analytical Assoclates, Inc, (CAA) In reaponss to a request by Enviconmntal
fescurces Managomant, Inc. (ERM), This L a QAFP foc laloratocy narvices
pruvlded in aupport of a nemedial tnvaatigation/Teasibility Otwly for Witco
Corporation. ‘The laboratory will use U.8, EPA Contract Laboratory Progrom

{CLP) ptotocola,

These aervices will conaist of prepacation and analysis of
milti-media muiti-concentration savplen Lor matals, extractable and volatile
organics, peaticides, and conventional pollutants as specitied in the EPA CL¥
protocol, The protocol used in the labocatocy will be the reviaion currently \

requited of CM by EPA ot the time of receipt of the sasple,

mable 1.1 provides a liating of the analytical paromatecs of interest and
the detection ilmits required by the organic and tnorganic Atatement of Wock

{BCH) 708,

SN
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7able 3,1 SOM 109 Contract Requirad Detection Limita (CROL) - Volatiles

petection Limits'
Low Water! Lev fBoll/Nediment®

Volatiles ChS Humbar

Chloromathane 14=07-3
Bromomethane T4=03=9
Vinyl Chloride 79=01-4
Chivrosthans 19-00-)
Mathylane Chloride 1509-2

Acetons 07«04~
Cacbon Disulfide 18=18=0
1,1=Dichloroathene 78w)8=4
1,1=Dichlorosthane T9m18]
tcans=1,2-Dichlocoethens 100=60=5

thlorofosm 0700=)
1,3=Dichloroathane 107=00~2
a=Butanone 10=33-1
1,1, 1=Trichlorosthane T1=95-8
Cacbon Tetcachlocide 50=23-%

vinyl Acetate 100=08-4
Dromodichloromthane 78=27«4
1,1,2,2«Tetrachlorosthane 792348
1,2<Dichloropropans M0=07=5
teang=4, 3-0ichlocopropens  10061-02-6

Trichlorosthene 19=01-6
Dibromochlocomethana 124-40-}
1,1,2=Trichlorosthane 19=00-5
Denzene Na=4)=2
cls-1,3-Dlchloropropene  10001-01-9

ATBLARILIWE BRSO CBImOOWMG R
LWL LI LR L [T gt YT X3 [ XL R~ YT Y <] LRLR AL
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fabie 3.1 0OW 09 Contract finquired Detaction Limits (CIOL) = Volatilea {cont.}

bataction Limits'
L Hatoc! Law foll/Bedimant”
volatiles CAI Number g/ ug/Kg
26, 1-Chlorosthyl Vinyl Ethac 110-75-0 10 10

17, Bromform 19=20-2 9 9
20, -=laxanone 591706 10 }0
0
q

29, 4=Mcthyl-2~-pantanone 100-10-1 10
10, ‘Tetrachiorosthens 127104 3

11, Tolusne 100-00-3
32, Chlocobanaene 100-90-7
13, Ethyl Densene 100~41=4
14, Btytens 100-42-9
18, Tolal Xylenes 100=42-9

}.
‘madium Hater Contract Lred Detection Limits (CROL) for Volatile HOL Compounds
ace 100 times the Individual low vater CIOL.

"medium Ooil/Dedimnt Contract faquired petoction Limits (CRDL) for Volatile HOL
Compounds are 100 times the individual Low Ooil/Bediment CRL.

TONRGY
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Table 3,1 00W 705 Contract lequired Detaction
Limite (CIOL) » Demi~Volatiles

petection Limits'
L Hatag' Leow Dol /Dediment”

[ L fami-volatiles CAS Mumbs ug s ug/ng
. 16, Phenol 100-99-2 10 110
3. bisi2-Chlorosthyl) ether 1 1id-4 10 130
~——— 30, 2-Chlorophenol 95-87.¢ 10 130
19, 1,3<Dichlorobanzene 941711 10 M
40, 1,4-Dichlorobsnaene 106-40~7 10 130
41, Bangyl Alcohal 100-51-0 10 30
42, 1,2«Dichlorobensene 9848041 10 330
43, 2-Mathylphenol 99«40~7 10 330
44, bisl2-Chlocolsopropyl)
other 19630~12-9 10 20
45, d-Mathylphenol 106-44-4 10 130
\ 40, N-Nitroso-Dipropylamine 621~04=7 10 330
47, lmncmoroﬂggm 07~72=1 10 130
40, Hitrobenzems 901 10 110
49, Ingphocone T0e89=1 10 130
50, i~Nitrophenol 00=75=4 10 130
31, 2,4~0[mtzh¥lmonol 105-07-9 10 130
. 52, lensolc Moid 05=05=0 50 1600
: 53, bis(2-Chlososthoxy)
I methane 111-91=1 10 130
84, ,4=D{chiorophanol 120-01~2 10 10
85, 1,2,4~Trichlotobensere 120-02-1 10 130
56. Nngmmlm! 91~20-] : 10 130
87, 4-Chioroaniline 10647-0 10 110 ‘;{y'r_
50, Mexachlorobutediens 07-00-3 10 10 Pt
99, 4-Chloso-3-methylphenol 59907 10 130
60, 2-hathyinaphthalene gi-81-4 10 N
1. ttexachlococyclopentadiens P44 10 330 -
03, 2,4,0=Trichiorophencl 00~00~3 i 130
03, 2,4,9Trichlorophenol 5954 90 1600

0050
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Table 3.1 OGO 708 Contract, r:m(xulwd petection
Limits {CADLY - fomi=Volatilen {Cont.)

_ Datection Limite’ __
Low Water 14" w1 /0adimant’
feni-volatiles AL thumm uy L. . 4. B—

64, 2-Chlorono\mu\nlon| 95-90-7 130
g8, 2-Nitroaniline 80744
66, Dimethyl Phthalate 131-11.)
07, Acenaphthyiens 208~06-0
1abitroaniling 99-09-2

Acanaphthene 13-13-9
1,4-Dinitrophancl 51-10-3
4=Nitrophanol 100-02=7
Dibenaofuran 132=64-9
1,4=pinitrotolusne 131=14s2

2,0=Dinitrotoluane 006-20-2
212&?1%\“?% , 04-66-2
~(hlorophen n

ather Y Y 1005=72=)
rluorens 06737
4-pitioaniline 1002016

4,6-Dlmtr0~2-mmymmnol 534-51-1
N-nlcroswm\mrlnMno 10-30-6
d~Dromophenyl Fhanyl ethec 101-83-]
ltexachlorobensens 110-74-1
Pentachiorophenol 07-00-9

fhananthcens 15-01-0
Anthracens 120+42+)
Di-n-butylphthalate 04-74-2
rivoranthane 206-44-0

fycene 129-00-0
Butyl ganayl Fhthalate §8.60-1
1, ) ~pichlocomnalding 91-9i=1
Benao(a)anthracens 56-9%41
ila{ d=athylhesyl)phithalate Lalile?

Chryaens 210-01-9
Dl-n-oct%l hthalate 117-04-0
penae(b) {lvoranthene 208a09-2
panzo(k) fluoranthene 207-00-9
Benzolalpyrens 50~32-0

Jopgg

HE e e fotmed o tOs gyame (8 ‘
h o ye ' ! y pot s veadabbe on Teghte q
fabet, 0 08 due ta sabstamdard color or comd el (o of ”l\'”M(;U“llll:l'(:‘n(q"“o




Boction Ho. )
Revision Mo~ 07"
Date yune L 19077
Payei 0 of oy

table 3.1 OOW 708 Contract Necquired Detaction
Limita (CROL) ~ fSemi-Volatiles « (Cont.)

petaction Limita'
Low Hatec' lew fotl/nediment’

flomi~Volatiloes , CAN tumbay e/l ug/g

90, Indeno(l,2,)=cd)pyrene 193-19-9 10 0
99,  Dibsns(a,h)anthracane 51=70-] 10 130
100, Denac(g,h,l)pecylens 191-24-2 10 130

rr——

*Medium Water Contcact Requited Detection Limits (CRDL) for faml-Volatile lOL
Compounds are 100 times the Individual w Water CAOL.

jediun Boll/Bedimant Contract Required Dotochion Limita (CAOL) for Oemi~Volatile
184 Compourxls ace 40 times the individual Low Joll/dediment CROL,

J00%0
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Pabla 3.1 Datectlon Limitn = Other Omjanie Copranls

Intewztion [..Al,mlhg'.n‘ .
o Wt Tam Gol 1/Ged T
__enpany EN) o g/l /1)
ha

101, Teln (D-chlompropyl) 6145711 10,0" 130
pliogphinta (I'yrol ICF)

*batevtion Linita linted for goll/pediment are bams) on woti wolght, e
dotection )imita are caleulatid by the lnlmml;orgomr noll/sudinant, on diy
wolght banio, on rwuitwd by the contract, will ba higher,

“Upmlflc dotoctlon 1im{ta aro hlcfhly mitrlx depundent. 'Ihe datection Llimita
dahco and may not olwayns be nchilavable.

linted horeln are provided for qu
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/ Table 3,1 5#OW 705 Contract Required Detoction
’ Limite (ChOL) ~ Motala

pstection Limits

—| tlemant Lam Hater (ug/L) ‘
fron 100
Mangansse 19
)
|
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Table 3.1 {cont'd) Detection Limite -
Conventional Pollutants

Pacanmlot Detaction Limity
Low Wator
[
Chimlcal Oxygen Daimand {CO0D) 5.0
Total Organic Carbon (TOC) 0.1

ST
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4, PROJECT CRGANIZATION NHD IESPONGTOILITIES

4.4 Omnccliption of Reaponaibilitien

The responaibilities for the individuals asscclated with thin Quality
Asaurance/Quality Control (QAVUC) program are described and Lllustrated {n
Plqura 4.1 .

o The Quality Assucance Officer s ceaponsible for reviewing end
odvhing“on"m”ii%ﬁﬁ"'g'l'w. o duties and mponn?blmm

of the QA QfLicer ace tot

1. assist the project/task manager in spacifying QAR
proceduces ga au used duclng the prog:cg;

1, exacute quality control procedures and techniques to aasuce
that the laboratocy achisves established atarviacds of

(uality)

avaluate data quality and maintain records on related QU
charta and other pertinent information;

monitor fsbocatory activities to determine conformance with
authorized quuldlity asmsucance policy, and to implement
appropriate ateps to ensuce adherence to quallity amsurance

programs)
5, coordinate intecnal awdits with the Project Manager)

0. caview paclormance evaluation cesults)

1. m?mum intcalabocatory and Interlabotatory QA efforts)
A

0, prepare quality assurance coports to management,

o ‘The p_g_qrct nanagec has ovecall mponubth for management of
the and '{’E’l‘énl’&nlh of the project, ‘ihe duties and
tenponnibilition of the project managec are to

1. adminiatec ard supacviae all requicements of the analytical
tasks to ensuce meating project objectives within budget and
on acindule

diroct formlation of the work plan and initiate wock plan
tovipfons n accordance with the project officer‘s ditectionn)

I
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3, work with task managore In planning and conducting project
proyrans neetings)

4, rtaview work plans, pro({rou roports, analytical copocts,
peoject reports, and tinanciel repocta prioc to issus) and

5. tako pact In cortectiva actlons,

0 e _t_M_k‘_mME\.gga_r_g have tho day-to-day responsibilities for the
analytIcal~taaka ot the project. 'Melr ateas of ceaponalbilitien
aro toi

1, organize the pecsonnel, equipment, and materials In a manner
requised Lu isel Lhe objectives of tha analytical tasks of
the project)

2, implemant analytical proceduces for use in date evaluation)

3. provide tectrical dicections in comduct of laboratocy
analysss, ord cesolve day-to-day problems)

4, direct the task activities and monitor performance of 2ask
mapbecs Lo snsure that cm{ are adhecing to high technical
standards and to tha budget and task schedules; \

5, caview analytical data for valldity and clarity ; and

6, maintaln contact with the project manager Ln areas of
technical concecrn, and advise him of proyress, needs, and
potentlial problems of the varioua taaks,

o The nru!act analyats are reaponsible for aach task identified In the
scope o worl, Thay are reaponaible for performing the lahoratory
technical activitias within their taska, In enscution of theic {
duties, the analysts are sxpscted tos

Lo amslat In planning for sach phass of thelr taska and in
delining objectivas and activities)

2, ceapond to work plan covisions related to thelr tasko;

3. advise the task manager of progress, needs, and potential
problems of thelr tasks)

4, train and quallily altornate analysta In apecified laboratory
QC and analytical proceduran

% varify that laboratory QC and analytical provedures are being
followed an apaciflied)

0, covigw samplo C datn at loa‘t datly, 1hus will include
oxamination of raw data such ap chromatogrems (and

, ,TH\.‘L\'U"‘VI
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chacking of calculations for a minimum of 10V for the samplen
analyted) as wall an an {nspaction of reduced data,
caltbration curves, and laboratory notabooks; and

1. inform tash managers (€ the dafly coview indicates a doeciine
in data quality and implemant curcective actinna,

o femple Coocdinator - qhe wnYlo coordinator acta as nample custodian
o Tor tha Taboiatory, The dutios and cesponaibilitian of the sample
‘ coordinator ace toi

L. Olgn for the incoming Cleld samplos and varify the data entered
on the chaln-of-custody forms)

1, Enter sazple Infoimatlon into chutormd Sample and Analysis
Hanagemant Oystem (OMM) for tracking & ceporting

NS 3, Genecate compteriaed sample tracking and labocatory data entry

hra torna)
o 4, Transfer saeples and tracking (orms to laboratory project
analysta,
o Docwment Control/Data Managers - The documant contiol/data manageca
\ aca responalble for mAIREALNKRg the case document files, The dutles /
and cesponaibilities of the documant control/data sankgeca are toi |

1. Verify that labaratory QC and snalytical procedures are belng
followed as apecifled by the KPA CLP Otatement of Work;

2, Reviav aanple/project QC data for valldity)

i} c?rpm sample and QC data into a data package tu bs aent to the
clianty

4. Maintaln the cane flle with all apﬂmprlm forms, auch as
¢

chaln-of=custody, aamnle tags, worx orders, workshests, cow
data and the data package until data can purged to the client,

Jongg
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Flgure 4.1 Iroject Oryanization

LAY Projact Coordinator
Richard Wardiup

Cambridge Analyt., Amsoc,
Project
foott R, Drew

Nanager

Jﬂm v

Quallty Assurance
Linda Leonard, Dirsator

nnmﬁlo Coordinator
achel lLernar

I the page gclmed in
fabet, ot ¢y due to s

Analytical Hervices
Director
Deborah MogGrath

Oorganiom
Laboratory Manager
Mary C. Feno

Metals and Inorganios
xabaracor‘ Manager
Polina Epelman
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S, QUALLTY MISUIANCE QIJECTIVEN TON MEASUREMENT
OF DATA 1N TERS OF PRECISION, ACCURACY, COMPLIETRIEDD

The analytical (quality awmutance objectives for this project are to provide
analytical data of known quality and to ba able to defend the quality of that
data, Data qualivy in aswemsed [uv pi6claluii, acdlivacy, complotencas,
cepresentat {vaness, and comparability, ‘The analytical protocols to be used
for the analyass contaln detailed descriptions o€ the quality control measures
to be smployed, ‘The enalysis of replicate and spihed namples will pravide
pescialon and accuracy data for aaseaning the validity of analytical cesults.
Analytical precision and accuracy qoals for the pacametecs of interest are
provided Ln Table 5.1, '

5.1 javel of QA Bifopts

hvoiy attenpt will ba made to have all data ganerated be valld data, 1
pregisdon of laboratoty analysis will be avalusted using sample duplicates,
Analytdeal accuracy will be monktoced using cecovery of analytes fcom
aureogate apikes, matcix mpiken, EPA raference check standacds and Pecformance
tvaluation (PE) samples, Thems quallty control measuces and thelr control
Lmits, are summarized in Table 5.2, 7These QA offortn will amalst in
datermining the celiabllity of the analytical data,

SO0
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5.2 Accucacy and Precialon

Accucacy Is a measure of the degren of agroement between an analyzed
valus and the trus or accepted cafersnce value whare it la known. Accuracy is
usually oxprassed as psccent recovery, Precision (s a measure of the mutual
ageaement among individual mensurements of the same parameter undec similer
conditions, usually exprossed as atandard daviation, ‘The QA ohjectivas for
accuracy and precision are shawn in Table 5,1, The objectives will be uaed to
manitor date acceptabilily.

9.1 Complatenans

Completensas is a measurs of the amount of valid data obtalned Lrom the
analytical measucement system, expreased as a parcentags of the number of
valid peasucementa that should have been or were planned to be collacted, CM
will pake evary attempt to ganecate valld data from all samples recelved,
llowaver, cenliatically, some samples may be loat in laboratory accidents or
aome results may be deemed cuestionable based on internal QC procedures, Due
to the vaciable nature of the complotensas value, the objective will be to
have data completeness Coc all samples received Cor analysis as high as
posnible to meet ccempletansan objectiven am described Ly the client,

S.4 flapresentativanens

fleprasontativensan (s a measure of how closely the measured results
valloct the actual concentratlon or distcibution of the chemical compounds in
the semple, 8sspling will be performed by the clinnt o theic contcactors.
Sample handling protocols {o.q., storage, presscvation andd tranaportation)
have bean developed to preserve the copcoaentativeneas of the collected
aamplen. Froper documentatlon will aeatablish that protocols have lLwn
tatlowsd and sample Identilication and {ntegrity ausured,

5.9 comparability

Comparabllity Is a QA objechive whacain all smnple data Is comparable

0057

;
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with other ceprasentative measuromonts mado by CAA or another organization,
CM will achiove comparabllity by oparating within the instcument Linear tange
and by atrlct adhecence to analytical protocols, The use of published
analytical methoda, standard reporting unita and thosough documntation will
ensuce meating this objective,

STVEA
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TABLE 5.1 ESTIMATES OF ANALYTICAL MUECIBION
ACCUIACY AND COMPLETYNEDS

AALYOLS MATRIX FECTOION ACCURALY COMPLETENEDD

(Relative \ {\ Recavery) ,
- Diflagonce) !

Volatile Organicn  Apuecrus 101 75-128% 9%

fokl/0edimant 204 60-120% 99

femi~Volatile Mugous £10V 80-130% 04

Organice Boil/dediment $30V | $0-1200 9%

Tria Musaus 250\ 30-150V 2

Boi l/0edimant 504 301500 2%

\ Metals Nusaus $200 00=120% 9

Convantional NJueous (YU 00-120% 98
pollutants ’
.

0097 -
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TABLE 5.2 Cuallty Control Meanuces - Organice’
CCHIACT MOQUIINED SUROUATE OPIRE RECOVERY LINITO

Lo Mad b um LAm/Medium
Fractfon Rurrogate Compound Hator Doll/0edimant
VOA Tolusne~d 00-110 01-117
VOA 4-nromof Liorobengens 00-11 M=121
o 1,4=bichloresthene-d, 10=114 10-121
briA Nitrobsnsene- 13114 33=120
DiA 2-r1uoroblfh|n 1 41-116 30=116
A g-'m hanyl=d, | 13141 10-137
‘BNA heno 10-94 14-113
BNA 2-rluarophenol 21-100 18=121 \
DiA 2,4,0=Tribromophanol 102123 19-121

Johanys
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Table 5,2 MAVTHIX DPIKE MECOVENY LintTs*

rraction Matcix Opiha Compound Hater" ol 1/0edimant”
YOA 1, 1=Dichioroathene 01-149 59-172
—~ VoA Triehinroathens 11-120 03-137
VOA chlocgbenaene 15130 60-1J3
VOA Tolusne 16-125 59«19
VOA banzonn 76-127 00-142
m 1,3,4-Trichlocobenzent 10-90 10407
B Acenaphthene 40-110 -1
B 3,4=Dinitrotolusne =90 20-09
L] pyrane 26-127 15142
L] N-Nitro-Di=n=-Fropylasine Ai-110 41120
4] 1,4-Dichlocobenzens 10-97 20=104
Acld pentachlocophencl 9-103 17=109 \
Acld rhenol 12-09 20=90
Actd 2-Chlorophenol 17-121 29102
Mcid 4-Chloro-3=Mathylphenol 1397 26-103
held 4-titrophenol 10-00 1i-i14

‘y.8, EPA CLP QuallLy control Measures and Control Limita as taken Crom Otatement of Work,

/0.
"Ihase Limits are for advinory &arpoun only, ‘Thaey afe not to be used to dotermine if a
somole should be ceanalyzed, When sufficient multi=lab data ace available, standard

1imita will be calculated,
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Table 5,2 Digeation Opike Necovary

Conipauind Control LImlT VI

75-128"
15-125

hotals

Canventional Pollutanta

-

‘Quaétcy Control Measures and Control Limitn as taken from V.8, EPA CLP Statemant of Work,
/05,

0087
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CM does not oxpect to porform pampling, L oample collection nhould be

vequired, quality control procedures will be provided an a rovialon to thin oA

plan,

ey
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. BAMPLE CUSTODY

7.1 Chain-of-Cuatody Procadures

The (ucpose of the chaln-of~custody procedure L4 to documant {n a legally
defensible manner, the tranaler of custody for each sample Crom collection
through analysis to analytical data reporta., 1The sample cuntody procedures to
be used conform to the guidelines of the U,8, EPA Contvact Labotatocy Proyram,
and ate porfotmad under the suparvision of the aample coordinator amd the
documnt control/data manager, The sample coordinator will have primacy
rosponalbility for ensuclng chain-of~custody procedures ace followed and all
documentation is properly executsd,

When sarplea arrive ab CAA, the sample coordinator documents the

cordition of the locked or sealed shipping box on the custody form, Ohe than

\ checka the sample label infarmation {(Piqure 7.1) againat the custody record,
and traftic report forma and notes the conditions of the samples and verities
propsr container and preservative proceduras as noted in Table 7.1, Oamples
aro then logged in by amslgning laboratory identification mmbeca in
serlalized ascending sequence. The sample log-in cecord will include the
sampla nunber, date of cecelpt, condition of sample when recelived, the
asslgned laboratocy number, sample prepacation, semple distcilution and other
pestinent Information, A sample diatribution sheot will be gensrated,
Samples will then be secured in a cefelgerator malntalned at approximately 4°C
pelor to propacation and analysis, Analysts will aign for the rocelpt of all
norples to be procesned and maintain the samples in thelr possesslon or in
view at all timeg when the aamples ace cutulde of the atorage area, AL all
timea vhen custody in teanaforind, both the issuing and (ecelving parties will
ver(ly that {nfarmation n the sample label is propecly rocorded,

1.4 Lokoratory Documant Control

The qoal of the Document Control Program is to ansura that all documenta
b for a group of samplen will be accounted for when the project is completed,

pUIUEL
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ALl observationn and tesults recorded by CA\, are entored {nto pre-
peinted data sheets or into pecmanent laboratory logbooks, Data rocorded ace
refaranced with tho projsct nwabec, date and analyst’s slgnatuce at the top of
the page, All pertinent date are maintained ln the project file,

All documantation tn logbooks and other documents are entored In ink, 1f
an ercoc is mde In a logbook asalgned to one individual, that peraon will
make corroctiona sinply by crossing a line through the ercor crosalng a line
through the arror then {nitially and dating {t, ‘The correct information ia
then entered. Changen made subnseruently ace dated and initialed, Corroctiona
made to other data records ar logbooks are made lry cronsing a single line
through the ercor, entering the correct information and initialing and dating
tha correction.

Defore relsaning analytical results, the laboratory aasembles and cross
checka the Information of custody records, lab banch sheets, analyst and
\ instrument loga and othsr celsvant data to ensure that data pectalning to each
pacticular sample is conalstent throughout the record.

:“'“')Lj"

Pe the page folmed cn thes frame 08 got as vvadabte b l't‘(l(f"ft'.llﬁlfhu
Gl d, o s duv boosabstandard coloy or emndotoon wf e ovdgined page,

W

]
~f
3




[RUONER

Bection No, 1

s "

Ravision o,

bater gl 1307
page 3 "ol 4
Cambriige Anslyliosl Apsnciales
1 | 1108 Commornnath Avj , Beson, MA 21718

mnmm!
CHEMIOAL ANALYMIDI
BANPLA DATA PARRAYATIV)
Chni p— ) ] — )
Prnecyiine —, .} ]
Dain/Timg —N A —
Bampis 1D cris (NMINIOH . Othet
Lucaton s OO (opoedty) |
Cogior

Figute 7.1
famplo Dottle Label
Jn0eg:

m——

L the page fitmed o iy frame s et s weadahte on fegchle ay this
Paboty 6 @8 due Co s tondand cotor on condotion of the o tginat page,



&

,l—
|

tioction Bo, __ 9
lavindon o0

Datar  March 7T
Pagn 4 _of _4_

Table 7,1 Recamendations for Banpling and Vrenorvation of unnplun1

Minimm
Volunm 9 7 A
Iavamstor Reulred Contalner” renorvation™  loldig
{ml) pu
Total Motaln 400 P IINDjl to pil <d 0 moa,
e, mo 1000 1,0 cool, 4%, 1,60, 20 dayo
to pll <2
Ixtrngtablon 1000 Q, Tafion cool, 4% 7 days until
axtraction,
Alysln 40
dayn alter
axtrastion,
Tein 1000 6, ‘lullon conl, 4% 7 daya until
axtraction,
Amlynin 40
dnys nfter
extraction,
Volatile Owjanicn 2 X 40 w ¢, 'mllon licl to piad 14 dayn for
Hind soptanm Cool, 47€ watory 10
dayn Lor

wotl,

LYo
yore opeciflo fnatnictlon aro containal In each mathed,

plant fu (M) ur Gloss (G) Lor matals, polysthylena with a polyprglone cap (o
llnor) i preforrmd,

3Bnnple Presarvatlcn nhicald ba portormed Jmadintely upon sample collection,
e componite sanplen, sach allguot pheuld bo prosatved at the tim of
collectlon, When uso of an nutomtal sarplor mkes 1t fipoenible to presarve
wach allquot, sarplen may be prosorved by milntalnliv at 47C untl) canoaitim
and sanple splittlng ary cuplata,

dllnnq)lm should bo analyzed an woan as |'mnlhlu‘ aftar collection, ‘e thmn

Hanted aro tho maximm timen that nanplen may bo hold frum date of collection
batorw ammlysin amd still be comldorad valid,

30088
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0, CALIDIATION PPOCEDUIES AND FREQUINCY

Thin section describen the calibration procedures and frequancy for the
{natcumentation which will be uaed {1 the determination of the parametern of
inteteat, All materials uned tor Leatrusant calibration, Internal standards
ond surcogate atandards will be of the highest purity available and will be
obtained through the U,0. Environmental Protection Mency Pesticide ami
Industrial Chemicals Fopusiluiy vi @ suitable commdrcial source, The
calibration procedures presented here are those routinely used in the
laboratoty,

0,1 gas Chromatograpl/taan Bpectromater

0.1,1 Callbration Standarda

1. Prepare stock solutions using matecials available Lrom the EFA
Neference Jtandards nepository,

4, Meapare working standarde Ly dilution of the stock standards,

3, Verify the working standardn by analysis of a calibeation chech
standard prapaced uning aither EPA QC concentrates oc ather
indapendant atandard,

0.,1.2 cCalibration Proceduce

1. At the beglinning of each day that analyses are performed uning
Hothod 624/0240, the GC/MI ayatem muat De clhiecked to verlfy that
acceptabla pacfocmance celtecia are obtained for bromofluaro-
benzena (BB}, The pacformance teat munt be passed before
analyalng any aamples, blanks or atandarda,

On oach day thet Methed 625/0270 mmn{m Arn gnr(uumd, Ua
GC/MS ayatem must be cheched to aee L[ acceptable pertacmance
critecia ara achioved foc OFTPP, ‘he peclotmance criteria must
bo achioved befora any samplos, bianka or standards are
analysed,

3

). Prinr ta the analysis of semplos amd aftac tuning cclteria have
bean met, analyze a quality control chack standard prepaiad
using an KPA quality control concentrate, £ the Prac‘lnton and
accuracy data do not meet the ceitoria atated in the analytical
mothod, the soucce of the problem must be located and the
jirollem corracted beforn sample analyain can procesd.
Calibeation muat bo verified avety twalve hourn,

,"6 (I!v page aetmed on thes fvame oy et ay readabde or togible ay (s
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4, Record all values for the Initial and mbeequent callbiration
varitications.

0.2 goa Chromobeqroiily
0.2,1 Calihration ttardards

1, Frepare stock solutions ualng mtariala avnilable from the EPA
Reference Btandards Pepceltory,

2. Prepare working standards by dilution of the atock standacds,

3, Verify the working standards by analyals of o calibration
chack standard propared using elther IPA C concentrates o
athar independemt standard,

0,2,2 Calibration Procedute

1. At tha begimning of each day, calibrate the instrument using a
minimm of thres standardn each of a differsnt conoentration.
Using peak height or area response vermus standard
comoentation, caloulata the 1inearity of the instnment where
the percent standard deviation is less than or equal to tan
paroent for each compaund on the primary colum,

3, Cnloulata the avernge responsa factir for sach oorpaad, The g
paximm parvsit relative standard deviation permittad for the
primcy oolum (s 164 and 204 for the contiming ~olvm. The
oalibrntdon qurve must be checked on each warklng day,

3. Analyza a quality control check standard prepared using an IPA
quality oontrol conomntrute, 1€ the preglsion and acxaicady
fail to meat the criteria stated in the apalytical methad, the
SAiron 0f the problen sust be Jocated and the problen
correctad before satple analysis con procesd,

000y
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4, Necord al) values for the Initinl and sueequent calibration
varificationa,

0.3 Jnedvetively oovpled Arsren Blaeme Rnlesion fpectromater

1. Frepars calibration standards by dllution of the stock
standard,

2, The calibration standards are propaved using the some type of
oold or conbination of aalds as the sanple will have aftar
preparation,

0:3,2 Oulibration Procedurs

>

+ At the beginning of each dny, calibmte tha ingtrument using a
blonk amd o stavarnd,

2. Aftar the aystenm ia onlibeatad, verify and document the
initial callbration for each mlement of interest uslng an EFA
Quality Contzol conosntrate, If an EPA osrtified solution le
ot available an independent standard at & conosntration other
than that used for calibration hut within the linar irengs oan
ba umad,

3, If the reported values for the calibration check sample
moeed the control 1imits, the analynis is terminated and the
problem corvected,  ‘Then petutn to Alep 1,

A, To assure oallkration poouxeoy throwgheut each analywis
the calibmtion check standand mast be analyred at o frequandy
of 10V or avery 2 hourw during an analysis nun, mtdmm h-

W
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more frocpient, ‘Iha callbration check sanple {s also analyiad
oftor the lant amnlytlcal saple, If tha callbration check
sanple is watalds the control limita, tha analysis nust be
tormbnated and the fwtrumnt yecal ibeatad, ALl saploy
amlyzed ninca the last time the callbration check waa In
cantrol nuat be reanalyzed.

D, Becord all valuen for tha inltlal and sibwequontt callbration
vorifieations,

0.4 Menie Aeorption fpoctrophotomatar

0.4.1 Callbration Otandards

1. Prepare calibratian stondarde by dilution of the atock
atandand,

2, 'ha callbintion atandards are preparad uslng the sama typs of

aold or cumbination of aclds ns the sanpla will hava after
proparation,

Ui4.2 Calibuntion Procedura

—

« M the beginnliyg of each day, calibmta tha fnatoument
hegloning with the blank and three atandarda of differing
concentiation, working toward the highest oonoentrmtion
atandard,

4. Aftar tha myatam ia callbrated, verify and doqument the
initinl calibration for each elemant of Intemsst wsing an EPA
Quallty control concontumte. If an EPA certified solution is.
not avallable, an independent standard at a concentratlon
othar than that wsed for calibration ut within the
calibration ranga can ba usad,

TN

PE e page gitmed o thas frame o3 el as avdalile orx Legdhte 'A|f‘|(,\
Pabet, (0 o4 due o sahstamdard cotor on codction of the ovfgamt page,




Gection
mnlu'm W?T__Q_
; -

3, If thw reported values for the calibration check sample exoeod
the ontrul 1imits, the amlyels ia torminated and thw problem

oorrected,

4. To nssure callbration socurnoy througheut each analysls run,
tha calibration check atandazd must be analyzed at a fiequancy
of 10V or avery 2 haurs quring an analynis run, vhichaver s
rore frequent, The calibration check sarple s also amalyzed
after the last analytical sample. If tha calibration chack
sample {8 outaide the control limits, the analymis muat be
tarnimated and the inatrument recalibrated. All semples
annlyzed ainoa the last time the calibmation chwck was in
oontrol muiat be reanalyzed.

8, Record all values for the initial and mubsequent calibration
veritications,

0,5 Technician Autoanalyzer II

0.5.1 Calibration ftandacis

1. Frepare tha calibration standards by dllution of the stock
atandard at tha time of analymis. Calibrate the ingtrument
ueing a blank and a ninimm of thres mtandarda,

2, Prwpare tha standards in tha same manner s sanples using the
e conbination of reagenta st the same concentration as that

which the sample will have aftar preparation,
0,9.2 Calibration Procedum
1, AL the begimning of each day, calibawts the instxument

beginning with the blank and 0 standards of differing
encentration, working toward the higwat conosntration

JeEg
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1, AMtor the system in calibeated, verify and documant the
inltial calibration using an EPA Quallty control concentrate.
It an KA certified aolutlon fs not available an independent
standacrd at a concentration other than that uaed for
calibration lut within the callbration cange can be used.

3, 1f the reported valusa for the calibration check sample excesd
the control limits, the analysis is terminated and the problem
corracted,

4, To assure calibration accuracy throughout each snalyaia run,
the calibration chech must be analyzed at a frequency of 10V
or every 2 hours during an analysia run, whichsver s nore
frequent, The calibration check sample is also enalyzed after
the last analytical sample. If the calibration chech sample
18 qutaide the control limits, the analysis mist be terminated
and the {natrument recalibrated, All samples analyzed since
the last time the calibration check was in control must be
reanalysed,

0.6 Dohrmann DCOO TOC Analyaet

0,6,1 Calibration Standards

L. Prepare the calibration standacde by dilution of the atock
standard at time of enalysis, Callbrate tha inatrument ualng
A atandard at 10,400, or 2000 ppm as appropriate for upetating

rANge,

2, Frepace the standards in the dam mannec as samples using the
wema combination of reagants at the same coneentration an that
which the sample will have after prepacation,

STV
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0,6,2 Calibratice: Provetire

1

4

3

4,

At the beginning of sach day, calibrata the Inatrument in
acoordance with the manufacturers! Jnatructiomn,

Atar the syatam is calibrated, verify and document thw
initinl calibration using an EFA Quallity Control conosntrnta,
I an EPA osrtified solution is not avallable an independent
standard at a conosntration other than that used for

onl fbration tut within the calibration range oan be used,

It the reported valusa for the calibmntion check sanple exceed
the cuntrol limits, the analysis ia termlnated and the problem
corrected,

To assure calibration socuragy thrmghout each analynia nn,
tw calibration check must be analyzed at a frequency of 10V
or every 2 hours durlng an analysia nun, whichever is mote
frequent., The calibration check sarple ia also analyzed aftar
the leat analytionl ssmple, 1f the calibration check sarple
is cutaide tha control Aimits, the analysis muat be tarminated
and the instoment recalibrated, ALl sarples analyzed sinoe
the laat time the calibration check wes in control muat be
rvenalyrad, *‘

Jonsd,
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9, ANALYTICAL IMOCEIURIZ

ha analytical procedures to be used in this project arv contained in the
EPA Organie Gtatement of Wock (KH) 7/00 aid W Tnorganic OG 7/03, sxcept
where noted, These nethuls are sumarlzed in Tble 9.1 for organio parnmeters
and Table 9.2 for Incrganic parometars,

JO020
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Table 9.1 Mumaty of Oryanic Analytical Mathodas

Conatituent Mathad Nefarencn Methad Deacription

Volatile Qiganio (PR, 1968 (1) Turge and trep, gas chrumatoe
Compeanda groptiy/mass spectronetry
gamivolatile Organice- U3 FFA, 1903 (1) folvent extraction, gan
Acid/Dase/lieutinl chrumtoyropdiy/unse
Ixtractables spectrvmetry
Tris o EFA, 2900 (1) gc:lv:m %m' gas

mwzn ection

o “ure detection

SHIVRE
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Table 9.2, Oumary of Inorganic Analytical Methoda

Cormttuent Mathod Reference Mathod Deacription
fanple Preparation Purnoce Diegeation [2) hold-digestion
1CP/Flama AA Digestian
Prooedure tedimenta, Uludges
and foils Digestion Irooshure
Mataln- M wpoolfied belaw
Mpeous/Bol ds
Iron g EPA 1900 (2) Induetively Coupled Aigon
Plasm Enleaion Bpectyosoopy
(1ch)
Manganess U.0, ETA 1909 (2) 1cp

Jona
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Table 9,2 (Cont’d) Buwimary of Inorganic Analytical Methods

wes

Conatitusnt Method Refecence Mothod Deacription
(ne'e] Method 410.1 (1) Titrimteic
]
o Mathod 415.2 (1) Paraullate oxidation, |
W Promoted
\Percen Bolida ) EFA 1909 (2) Welght difference

{1) U.8. KPA, 1979, nHathods foc Chemical Analynis of Water and Wantas, KPA
(2) AT smm”rmm ufcrr{a]fc?"“ : o’tﬂu'x 6K
8 EPA, + Inorganic Analyala ~madin ~concontealivn.
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10, DNTA REDUCTION, VALIDATION, A MEPONTING

Analysis results will bo reduced to the concentration units specifled In
the analytlcal procedurss using the equationn provided in the analytical
proceduce, ALl calculations will be lidepandently chiecked by senioc
labotatory staff,

10.2 pata Validation

Data valldatlon ia the procesa by vhich analytical data are Clltered and
accapted or rejected based on a aet of criteria, CAA pacsonnel use the
following eritecia in the valldation of laboratory datal

o vee of published or approved analytical proceduces
o uae of properly operating and callbrated inatrw.iv'rtion

o precinion and accuracy achieved comparahle to that achieved in
similac onalytical progoams

o complatennss of data aet,

Nacords of all data will te malntalned, evan those juwdged to be “cutlying”
values, Qutliecs will be {dentitied using Dixan’'s test''' for extrom
obsecvationa or the one=taiinJ t-test for diffarence, The persona valldating
the data will have suft{cient hnowiedge of the tachnical work to fdentily
queationable values, ALL analyses requiting CLP protocols will be validated
in accordance with the requirements of thosa protocols,

10,3 Data Mpocting

Figura 10-1 dopicts the snalytical data reduction, valldation ond
reporting procesa. Koy pataunnel who will handle data gathering and
avaluation ace ahown Lo the Project Ocganization Chart (Flyura 4-1).

30094y
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o report the data, forms fren both the oryaniv and {norganio bW 703
protocols are used, ‘o data packagen are conpllod and each paga in neplolly
wrtared,  Tach data package Includest

¢}

Q
0
0
[*]
0
[v]
0
v}
Q

saplo rerults

QC oaulta

initial nnd continuing calibration remultn
blank resultn

1nborntory duplicate results

mtrlx vl sucrogate aplka Vrecoverlen
detaction 1imit informtion

hotdlng time information

all raw data generatad for the project
traffic reports

ALl raw data genarated by Canbridgn Analytical Asgooiates will be mtored in
n socure facility for a elx year poriod, At the end of this six year peried 1101
will b notified to detemine If dleposal of raw data can ocour at that tim,
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np'cud Precision Check Calculations,
m/—*m-——m’ Paanalyze it
Acuracy Acmcv Necessary
Dsta Qhched by
vpervisor
No

Data Mport
Mccpuﬁﬂ

Yos
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quality control s the rwutine application of proosdures for cbtaining
prescribed standarda of parformanos i the monitoring and peasuilwnent procass,
Quality control checks arw the applicetion of CAA's Quality Control program
for laboratory analysis in order to ensurs the generntion of valld analytlcal
results on project sanpled, Thesa checks are performed by project partici=
pents throughout the prvytem under the guidanos of the QA Manager, They are
to be performed as par CLP OCW 7/03 and CIP 1inlta are to be adhered to,

CM mbkes uga of a mumber of different types of QC samples to document
the validity of thw gerarated data, The following types of QC sanplea are
used xoutinaly!

1. Lip0k Darplew = Dlanks are used to assess contamination introduced in
tranait, storwe or in the labomtory,

a, laboratory Method Dlanks = Thesa sarples are prepared in the
. laboratory, and apalyzed in crder to assesa posalble leborntory
contamination,

6, laboratory lolding Diank « Thesa blanks arm placed in cold
storage with the volatile organios sarples during the helding
tim to oseess contamiration whiich may be introduosd in storage,

d, cnlibamtion Dlanks » For all analyses, thess blanks arm used in
fnstikiment ol ibmmtion sl contaln all the reagenta ueed in
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peaparing Instiwnant calibration ntandards except the pacameters
of Intarest,

Initial and Continulng Calibration varification - veritication
samplen aro analyzed during anelysls runs to assure callbration
accutacy for each analyte,

Bucrogate Spihes ~ For organic analysss, all samples aco apiked with
surcogate comprounda prioc to eample prepacation ln ocder to asaess
the behavior of actual components (n indivicual samples dutlny Uie
ontire praparative and analysis schems,

Hatrin Oplhan/Malytical piken « Foc all analysens at frequencins
pacticular to each mathod, samples ara spiked with aplking solutions
in order to avaluate any patrix effect of the samples on the
analytical method,

puplicate Sampleg - For alk analyses, a second aliquot of a samplo
carcind theough all eample prepsration and analysis procedures to
varlly the pescislon of the anslytical method, AL least one somple
in sach analyaln batch of 20 o1 fewer samples s annlyzed in
duplicate,

Laboratory Control Samples - For lnotganic analyses, at least one
sarple in each prepacation batch of 20 or fewnr samples in prepaced
and analyzen for each analyte of Interest, In order to verily the
prapacation end analytical methoda,
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he duplicate and spiked samplen ot reforence matariale may also o
pulmitted as "biind" QC samples, those which ace not racaynizable to the
analyat, 0llnd QC namples are prapared by tho QA Depactment and {nsactod into
the sample flow at the time samplos are logged in.

Iwagents used In the laboratory ate notmally of analytical roagant grade
or higher purity. Each lot of acid or solvent received La cheched for
acceptability prior to lab use, All reagonta ace labeled with the date
raceivad ond date opened, The quality of the laboratory delonized water io
continuoualy monitored through the use of an in=line conductivity metec.
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12,0 Qymten Melits

A aystem audit im an evaluation of the various camporents of a
laboratory's measirenent system to assess proper selection and use, This
awlit will conslat of an on-site review of a laboratuary's quality assurance
syntem and physionl facilities for sampling, callbration anl measurenmits,
Byntem audits are parformed on a reqular basis by the U.0, EPA a8 well as
various state agsncies, CAA will cocpernts on ALl cnesits extarmal symtams
audits performed by Morida 4R, e awdit ray include sevemal or all of the
cponenta 1lated bslowt

Parsornel, facilities and equiprent
Maln-of~qustody procecures ]
Iretovrent oalibxation and maintenance

ptandarva preparation and verification

Malytical procedurss

Quality control proosdures

Data harsling procedures

Documentation control proosdures

0O O 0 © O 0 © O

A ooy of these audits will ba mimitted to the EPA Project Officer.

13.2 [afocmoe bidlia

Pexforrance sudits [rovide a systematio check of laboratory cpsrations
and meammweent sywtems by conparing independently citained data with
routinaly chtained data. CM routinely participatss in laboratory perfarmance
wvalvations for tha U.8, ETA as part of the Watar Bupply (W3) and thater
Pollution (WP) programs, The labratory aleo undargoss periodic madita by EPA
a8 required by the Contract lLaboratary Progrem which supports Aupsrtund
nveatigations and activities, In addition, CAA participates in mumerous
on=qoing atate performance evaluations, The roporta from thewe audite will by

mada gvnilable to tha ETA Project Officer, TONI(
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CAN follown & woll-defined proyram to prevent the fallure of laboratory
oquipment or inatrumentation during use. ‘Ihis proventive maintenance amd
caceful calibration help to assure accurate messurements from laboratory
instcuments, CAM also avolde any time delaya during analyses dus to
unacheduled downtime by maintaining mora than ons inatrument of each type in
full working order,

Provantive mointenance procedures such as lubrication, soucce cleaning,
detector cleaning and the Crarquency of such maintenance are performed
according to the procedures delinsated in the manufacturer’'s inatrument
manual, Chromatogeaphic carrier gas purification traps, Injector linecs, and
injactor septa are cleaned or replaced on a reqular basis, Precision and
accuracy data ace exanined for trende and sacuraions Lnyond control limits to
determine evidence of Inatrument malfunction, Malntenance must be parformed
whan the Lnstcument Degina to degrade as evidenced by the degradation of peah
cesolution, shitt in callbration curves, decraased sensitivity, or talluce to
meet one oc anothsc of the quality control eriteria, 7The preventive
maintenance pecfocmed on the major {natrumantation which will be used s
surmacized n Table 11,

Instcument logbooks acre maintained {n the labocatorfen at all times,
hey contain cecords of usnge, callbration, maintenance and tepalcs, Mdequate
supplien of apare parta such as GC colums, syringes, septa, lnjection port
Linecs, and electronic parte are malntained in the laboratorles so that they
ars avallable whan needad,
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Table 13,01 Malntenance frocoduces and Schedule

for Hajor Inatcumentation

Inatrumant Malntenance Frocaduce/Schadule Oparo farte
Gan Chromatography/ 1. Tleplace punp olls as needed I hyringes
Mana Jpectrometry 1, Change nopta as noaded 4. Dopta
+» Change gas line drysrsn as 3. Varioun olectronic

1

Gas Chromatograph 5
N
4

{ductively Coupled |
Argo Plasme
Spectromater

turge and Trap Sample |
Concentracor

]

Qraphite Furnace I\
Atomic Absorption
Opectrophotometoc ]

1,
nmctro&vroducu 1
llg Analyzec )
2
Techniglan I
Autoanlywer i
pil Motor L
!
'8

ll

Total Qrganic
2'

Carbon Analyzos

4‘

needed

feplace electron multipliec

an needed

Change nepta as needed

Chanye qan line dryera an nneded
lank chack when inatalling naw
analytical colum

Poricdically chech inlet systes
for reaidue buuqu

¢lean torch assenbly and mixing
chambor when diacoloted or after
0 hours of running high dissolved
s0lids samples.

Replace trap as needed
Pscontaminata system as required
by blank analysia

Lank chack aystem

Changs graphite contact rings s
necessary

Change D, background correction
lamp a8 Noceasary

Clean quarts windows an

nocom\%

Clean tublng and quacts cell as
nscessaly

Cinan anpirator as necessncy
Inspect fump tubes after each
b=hr run) replace if diacoloced
or distorted

After uae in solutiona contalning
Lres oll and water, wash the
electrade (o acap and water and
rinse thoroutfhly with water,
Immaras the iownr thicd of the
nlectrode in 1e¥ )C1 for 10
minutes to remove any film formed,
finse chorog&hly with water,
Neap nlectrode {'WP'“Y filled with
appropciate filiing aolution,
Meplace tubing aa needed,

Meplace Injection aeptum after
evary 100 injections or when
loakago s nrpnrnnt,

Prapace Leanh congant dally,

Chack nerubbac daily, ropack

tube whan tin ts one=half’ consumd,

romponenta and

rlumbing aupplios

tune tittinga

Bychi n

depiu

Various electronic

4. Plumhing suppling -
tubs fittingn

1. fpare torch and
2. Opace coll)

Opate tuim
various : nc[cxr‘onlc
cosponsnts A
alreult boards
Plumhing aupplles -
tube auppliea
Contact rlngs

[ X ol

]
1

D, acc lamp

L

'
1

Quacts calls

Aapl cator
fump tubes, glass
coll, flow cells

1. rilling solution

ubing
Hapta

20 mash yronulat i
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14, BRECIFI JOVTINE PROCEDURED T0 ASOESD DNTA FRECIAION, ACCUICY,
AND COMPLETRNESH

14,1 Precialon

Preciaion ks a measure of the degres of agreement between repeated
paasurements of the same parameter wnder presccibed, similer conditions.
analytical precision will be ponbtored uaing results from duplicate analyses.
The prograa analytical precision goals, axprasaed a8 relative percent
ditterence (RID}, are presented in Table ) in Section 5. The NFD ia expressed

as followal

\p‘ - D‘\
ND » K100
(D, +0,1/3
where MD = Malative Peccent Difference
D, = First Duplicate value {percant recovery)

D, = Aacond Duplicate Valus (percent secovery)

Percent selative standard deviation (WMD) is used when aadeulating the
precision of the calibration curve for Go/M.  The VASD {s snpranged s
followas ‘

W0 » 0 x 400
H]

Whete \RGD » parcent relative standard daviation

3D = atandard deviation

% = pean of the nitial callbration factors BN

PA Che page fefmed do (hEy grame (8 ot s wwadalite oy Tegehd
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1.3 poaneqy

Axurecy ia the degres of agreewant bebween tUw tnie valus of the
paramater belng meagured and the obgervations made acooidity to the test
mthod, Accurscy Wil be svalusted by oamparing the recovery of tim
parnmetars of intarest agnimt the goals eatablished in Dectlion B throuwgh the
usa of EPA Quallty Control Sarplos or NDG Standard Reference Materials, 1he

recovery of a carpound will be defined os1

Peroent Recovery m ~=—= X 100V
Q
a

wwro Q; = cbserved value) detarmined ns per Msthods indicated in Bection
9, Malytlcal Prooedures.

anmnvum ‘

Mxurecy critaria for this project am inoluded in Table 8.3,

14.) Qmisianess

Oorplatenesa s a peasurs of the amamt of valid data cbtalned fiom the
analytionl measirementt aystem, It la defined as tha total amamt of
acosptable data divided by the tatal muber of sanples received multiplied by
100, The GA cbrjective for this study ia to obtain acosptable data for all of
the saplen received, The proosdures in feation 10 of this QA Flan for
validating data will ba uead to determine which data am acoeptable,
Covplatenmes also jmplies tha abllity of the final report to answer the
cMent's queations, CA's sclentists and enginesra will be avallable to
Intarpret the analytdond reports and cansult with the clisnt to recormend
fibuaw cxurmes of agtion,
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where!
¢ » Percont completenass
V = pumber of measuienenls judged valid

T = Total numbatr of measuroments

JO0ain
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19, COMRECTIVE ACTICH

An impoctant part of any quality assurance progeam (8 o well-delined
affoctive pollcy for correcting quality problems. CAA maintaine a cloied-loop
corrective action aystem which opecates under the direction of the QA
DMeectar, While the entlce quality aanurance program is designed to avold
problema, it also merves to fdentify aml correct tliose that may exiat,

Usually these qualily problems fall inte two categorien, immsdiate earrsctive
action or long<term cocrectiva action,

Bpscifio ruality control procedures are deaigned to help analysts datect
the need for corrantive action, Often an analyst’s expsciencs will be moat
valvable in {dentifying suspicious data or mallfunctioning equipmnt) fmmedlace
corrective actlon may then be taken, The actions should be noted In
laboratocy notebooks tut no other formal documentation is required unless
further cocractive action is necesnary,

The need for long-term action may be idantified by atandard oC
procedures, control charta, pecformance or aystem audits, Any quality problem
which cannot be solved by Immedliate corrective action falls Into thin
long-term cateqory, CAA uses & aystem to insure that the condition ls
reported to a person who ia part of the closed-loup action and foliow up plan,

The esnential stepas tn the cloned-loop corcactive action ayatem acar

a, The problem will be identified,

b, Nesponaibility for investigating the problem will be assignad,

¢, 'The cause of the problam will be investigated and datocmined,

d. A corractive action to oliminate the problem will b determined.

o, Reaponaibility Cor implementing the correctlive action will bw
oasigned and accopted,

ATIKEE
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The effectivmioss of the corcective actlon will I established andd
the cocractive action (mplemented.

‘he fact that the cocrective action has oliminated the problem
will be vecitiad,

he complete process of eateblishing and inplementing corrective
action wiil im dugumented, e Cottechive Aation Requaat Form
(Pigute 19.1) serves to summacrize all such documentatlon,
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16, SN MSVIWICE JSEPORT. 0 HAVGREHR

In ordar to provide Information to CAM'e pruject manager on the
performanca of the quality assumnon progran for this project, the laboratory
quality asguranos coordinator will meet with the pruject managar, and task
nanogers on & paciodia beals to review quality control data memmary
deaumentation, and other partinpent information.

On a quartarly basls the Quality Assurance Directer prepares reports to
CMi'a corporate management summarizing the performance of msamurenent system
ani data quality. Thess reports will Lmludgl

remults or {nterleboratory preaision and aocuragy atudies;

results of psriormance evaluation mtudies for ongoing or new
contraqta;

somary resulta of biind intermal QC teet muplea)

on assesanart Of measurwnent data accurncy, precision and
orTpletarees j

signifiosnt quality assurance problers and recummended
soution,

The results of tha performence awlits, data sudits and corrective actins for
this project vill be forwarded to the EPA Project Officer,

]
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OBECTION L
INTHOLUCT EON

This document i{a Environmental Nesources Management, Inc,'s {ERN)
ptandacd Opecating Proceduren (psOva) for thu Collectlion of
tnvironmental Samples, and includes proceduran for colleating
ground water, aurface vatax, soll, sediment namploea, and alr
samplea. This document is intended to he an integral part of
SRH's Quality Aasurance/Quality Control pirojeat plans which also
fnoluden the following support documentat (1) Lhe Bite~fpecific
Project Hork Plan, {2) subgontract Laboratory Quallty Control
Plan, (3) Subdontract Laboratory Oparationa Hanual, and (4) the
Project Health and Dataty Plan,

As much an posalble, the procedures in this dooument have besn
standardised to makn them applicable to all typea of enviconman=
tal inveatigationa, It muat Le recogniaad; however, that under
cortaln aite apecific conditiona, all of the procedurea diacuased
herain may not be appropriate, In auch cases, it wiil be
necesaary to adapt the procedurss given to the specifio condl-
tions of the Investigation., To guarantes the timeliness of ERM'a
ptandard Oerating Proceduren, evary als montha thia document will
be raviswed and updated aa necesaacy, Dates of review wili be
Jlated on the Lront cover and amendment on each individual page,
Al ERM employeasa are lnvited to conmmant on thess fAltandavd
ornrntlnq Frocaducea and to aubmit thelr commenta in welting to
tha company Quallty Assurance Coordinatot,

Thin dogumant ia divided Into four major asctlonat {1) prepaca=
tion of a project sampling plant (4} procedures for the colivun
tlon of environmantal samplear (3) poatesamplling procedurea; and
{4) sampla packaging, ahipplng, chaln-ot~cuatody,

SHIRP
1=}
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OBCTION 2
PREPARATION OF A PROJECT SANPLING PLAM

Peior to the collection of environmental samplen, it la necesnary
to prapare a project sampling plan which Lo alte=apecific, Thia
will requice detarmination of the followings (1) the objectives
of the sampling program, (2) the media to be sampled, (1) the
sampling locationa, and (4) the analyses to be gonducted,
Predetarmination of thase i(tems will reault in the design and
p;rtcrmancn of a cost=etfective and technleally feasibie sampling
paAan,

The thtee basic objeatives of & sampling plan are the followlngs

{1) determine the pressnce or abasnce of contamination, }2)
datermine the axtent and magnitude of contamination, and (3)
datermine the contaminant pathways which may axiat at a alte.

rach of these will greatly atfect the aampling flan as sach will
subssquantly affeal the determination of the medla to be sampled, |
the aampiing locations, and the analysea to be conducted,

The second step In devaloping o sampling plan ia the determina-
tion of the media to be sampled at a pacrticular alte. Thia may
{include the collection of asurface and ground water samplea,
gtraam sediment samples, leachate aprings or ssaps, soll or rock
samplea, or aiv samplea, Agaln, the matecials to be eampled will
be yraatly affectad by the objectives of the sampling.

The thicd atep ia Lo detaermine the sampling locationa, In
addition, It 1a neceasary that the justi(icatlons (or the
nelaction of the sampling 'locatlona be datailed along with thae
fntaendad ume of the datar

The foucth atep ia to detarmine exactly what analyais will be
conductad, The conatituentns analysed are usually selacted for
neveral ressona, Thess are (I) Fnquired by rogulationay (2)
connldered to ba toxic and present at the alte or thace la an
indicatlon of thelc presence at the slte) {J) lndicatora of
eontamination which may not ba toxlot and (4) site-gpeciilc
conntituenta or those conatituents known to be pressnt at the
alte whother toxle or nonetoslec,

All af the abava factora will be depandent upon the work to b
anndyciiad at the alte, whethar It be a alte inveatigation,
foaaibility atudy, and/or ramedial dealgn. In order to make
informed decisions aa to the above conaidecrationa, [t la manda~ :
tory that all avallable background data on the alts be collected

SRR
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and roviewad, Uoaing thia informatiun, a datalled aslte=specitie
sampling plan for the inveatlgation can be proposed, The plan
must linclude & chechliat of all niulpmonc which will be nesded
during the sampling and & detalled dincussion of all procsadures
to ba used, As atated pcavioualy, the following ssctions will
detall ERM'a Otandard Oparating Procedurss for the collectlion of
environmental sanplea, Thesa are to b uned where applicable in
thn development ap! parformancs of tha sampling plan.

o
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gEeTIoNn 3

PROCRDURBD POR THR
COLLECTION OF BHVEUONAENTAL BARPLRY

The following dlacusalon of aampling Yroccduroa for the collec=
tion of enviconmental namplea la divided into five soctiona,
Thans aentions Include procedures for the collsction of (1)
ground water, (2) surfece water, (J) nedimant, (4) aoll aamples,
and (5) alc somples,

3,1 dround Mater gampling

Thera ave two types of wella from which Tround water aamples ma

be obtalnad) monitoring walls or realdential walls and municipa

vwalla, fampling from each of these will requicre the collection
of difterant typea of prasampling information and sampling
esquipment, nn well as different sampling procedures. 8ince
sampling txom monltocing wella ia b{ far the moat complex, |t
will Le addresaed Cicat, The sampling of monitoring wella la
turther dtvided into three subsectionas (1) preparatiuvn tur
aampling, (2) well evacustion, and (3) sample collaction,

L.s1 Honitoring Mells
aparakion_tor Hampling

Wrior to galng to a saive, It la Important to hknow the npecitica
of wall conatruation, including:s lnnfde diameter of ¢tho woll
gasing, total depth of the well, depth to the scceanad portlon of
the wall, screen length, and the wmaterial uaed in the canatruc~
thon of: the wall and well aurnen, Tha dlamatar nf the wall
caulng la moat important as It will dlrectly affect the equipmont
and progsdurea to ha unad ducring well evacuation and sampling,
The majority of the wells uasd only for monitorlng have twaoelinch
inalde dlametor canlnga, howaver, acme older wella may hava
Inalde diametara of lema than two inchen, In many canea whaco
ground vater cycovacy may he a viable option for cemndiation of o
contanination peoblem, wells Wilh elthev fout~, ali-, or aight-
Lneh Lnaidu diameter caalngn may have been inntalled, It Ip also
important to know the accesaibility of tha wella, Thia may
aftect the nalaction of the nampling equipment to bLe uaed or, at
a minkmum, the procedure [or geatting the equipment to the weil
location, Prior to sampling, locate all the walla on a aite map

SIIERE
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and detarmine the ordar In which sach well will be nampled, [f
the water quallty Lnformation la avallable, the ordar of well
samplea ahould be from least contaminated to moat contaminated,
Dicection of anticipated or known ground watar flow ¢an be used
to determine sampling order whare no chemical data ara avallable,
Welln upyradlent of the source area ahould he aamplad Lirst, then
proceed from wells [artheat downgradient and work towards the
aource acea,

The following ia a llat of equipment whlch may be neaded when
svacuating and sampling monitoring wallasi

- Hatorlal for anmple prepacation {aee Beatlon 4.2},

- Neagenta for aample preservation (aee Zection
413)-

- Appropriate sample containeca (ase gection 4.4),

- Hetara, probea, and atandarda for £ield measure=
menta {mee Bagtlon 4.3), '

- Appropriate field and transpoctation blanka. The \
c{po and number of blanks alould be establlshed
wlith the laboratory gonduoting the analyala,

- Chain=of~=guntody labels, tagas, snd record forme
(ams Dection %.1),

- Keya, Many monltoring wells will have locking
capa and keys will be neceasacy to galn acaeas, In
addition, some sites may bes secured or may have a
guard on duty, in which case keyn and/ar parmin-
alon may be necenaacy,

- Tools to asniat {n well accenn, Theno may {nclude
novew drivars, hammaya, chinels, plps wrenchen, or
onaibly a propane torgh. .All or any of these may
¢ nacapsary (ov ramoving ntaesel nocurltr gapn on
wella which have not been recently opened,

- Tape meanure graduated {n tenths and hundredths of
faat, A Lape measurs may be usaful for measuring
the dlameter of Lha wall casing and the elovatlon
of the well casling above gruund levalk,

- tlectronic vater laval indleator/graduated dopth
sounder, Thrne may ba nogespary for Jdelatninling
the atatic wa:er leval and tha total dapth of the
wall 1€ 4t {a unknown,

00y
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- Pouket walculator, This may be used for dstermine
ing the volume of water within the well which, in
turn, will be used tor calculating the volume of
water to be evacuatad.

- t.og book and indallble ink macker. Thia la for
racording {nformation pertinent to tha asampling
proceduren used and obaervations on the snvirone
mental conditions at the time of sampiing,

- Well avacuatlion equipment, 1In genecal & pump will
be used to purge or avacuate atagnant vater in the
well prior to aobtaining the nample (per Gection
3.1.1.2). The aize and enpacltx of the pump Lo be
used will depend upon the Lnalde dlameter of the
vell caalng, the dapth to water, total depth of
the well, wall yleld, and the volume of water to
be removed, 1In soms cases It may be neceassary to
usa a bafler for well evacuation, ERN recommands
that the followlng equipment be uaed Lor wall
avacuation when applicable,

- ror two=inch dlametar wells where the
depth to water ia greater than 25 feel
an taco Model Ho. 2000 diaphragm=type
pump ahould be used for wall avacua=-
tion,

- For any well with an inalde diameter of
2 inchea or greater and whaca the water
leval fin the well will remaln above 23
{aaty a self=priming centcifugal pump
ahould be used, A gate value may he
facassary to adjuat the pumplng rate ag
that the level of water {n the wall can
bhe mpintained abova 29 feet, The adsne
of decontamination for this equipment
mfklu it the Clcrat cholce for evacuas
tion, '

- A amall-diamoter bailer may ba used to
avacuata two-lnch wella with a low
volume of watacr naeded to be purged fLroum
the wall,

- ror large~diameter walla (4 inohea or
greatar) where the depth to watec o
below 29 (Enety, o lavga-diameter,
impallor=typa, aubmaralble pump will be
requicaed for evacuation, Qroat cautlon

Jopasa
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must ba taken when uaing this pump as it
can be very difficult to decontaminate
compared to the othaer pumps used for
avacuatlion,

- A dry (nert gaa or cdompressed alr regulator, Thia
{s neaded tu activate the faco 10600 pump, Hitrogen
gaa la recommended. Argon gaa or compreased alr
can be used as an alternative.

- nottom loading pvC, stalnleas ateal, or Teflon
bailer., The baller will be uped to obtain the
ground wvater aample after the wall has been
gvacuated, Mhe cholce of the matacial In baller
gonntruction will depend on the aite=specitic
characteriatics,

- Decontamination solutlona/watec, Thens will be
used for decontaminating all equipment chat comes
into contact with the ground watar or contaminated
materials {mee gection 5,1),

- Duckats, scrub brushea, and spongea will be nesded
during cleaning of all contaminated mateilal (aes
deqtlon 4,1),

- Duackats and/or graduated plastia palla, Thease
will be used for mmasuring the (low rcate and
volume of water evacuatod from the well prior to
sanpling and alao tor containment of potentially
gontaminated water until it can be propsely
dispoasd of If required by the inveatigation., A
low=Clow, totalising meter can be used whare
nacannacy.

i

- camera/Lilm, Theaa may he required for documant=-
ing sampling procedures and wall locationa.

Atar asasmbling all of the raquired sampling equipmant, bae sure
that it L& In working ocder, and haa been decontaminated,

.1.1,2 MHell Rvacuation

prior to mvacuating the wull, it will bs necensary Lo detarmine
the volume of wataer baelng held in the well caalng, The calcula=
tlon of the well volume ahould be conducted aa folloval

Ly Heasure wall casing Inalde diamater,

STHUKPRS
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2, Detacmine tha atatlc water level. This ahould be
meagured to the nesreat one=hundradth of a foot
below the maasuring point aleavatlon, The top of
the wall caakng ahould ba uned an the mesaucing
volnt and marked to antandarvdisze lta locatlon,
Notet The water indicator must be cleaned belfore
une in wach wall,)

3. Datearmine the total dapth of the wall from the
meanuring point,

4, Calculate the numuwy. of linear feet of static
vater (total dapth of the well minua the atatic
wWater lavel),

8, caloulate the atatlu volume in gallona { ned h &
7.40 gal/ftd),

vhare!

ne 3,4
r » radius of well in feet
h s numbar of Linear fLeet of atatic wvater

1t {s ENH'a policy that three wall volumes be removed prior to
sanple collectlon, In moat casen, cemoval of three well volumea
ahould fnosure the collection of a represantativa aample not
intluanced b{ atagnant water cemaining in the well caslng, and
Int not cesult {n ovarpumping of the wall, The latter can reault
n pulling diluted or more concentrated qround water from another
aven within the aquiter. I the well goes dry, during evacua=
tion allow it to recover and re-avacuate until at least one and
ane=halt (l=1/2) volumes are purqed.

Defore avacuating the vell, the dapth at which to place the pump
in the wall must be datormined, In high=ylalding wella the pump
should he placed near the top of the waltar column vathar than in
the screensd area, Thla forovs water to move up Lhe well canlng
to the pumpr otharvise, water may be removed from the formatien
only and vater atandlng in the wall above the aqrsen may not bhe
avacuated, Thia will not occur though I the pumping rate ln
Nyh enough to cause algnlficant vell drawdown., HNoat dlaphragm-
type pumpas for amall~diamater wella are not capable of [lova
gceater than one and ona~half (l=1/2) gallons per mlnuta,
Thersforn, thia problem in greatsr in hlgh~ylelding, amall-
diameter welln, 1€ woll ylold in lovw to modecate, tha pumpp
ahould be placed at the bobtom of the scresned interval, The f(low
rate of the pumpa may be measucred uaing a graeduated plantic
bucket, or & totaliaing Llow meter in the cane of amiibmarsible
pumpa,
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The asample muat not be obtained from the pump oc baller uned to
purga the well, Furtharmore, any hose acoming in contaat with the
ground water must be degontaminated hefore use In the next well
to avoid the poanibllity of arona~contamination., Qroaa=contamina=
tlon can be avolded Lf the rope and the hose use’ i.ring well
avacuation la dedicated to each pacticular vail an!' Jacunvaminat=
od between each use In that particular well, - tnin la not
feanible, the rope and hose should be dacontaminateu batween use
in each well at the aite,

340,1,) pample Agquinition

The following procedure La recommended for obtaining ground water
samples from monitoring wallay :

- It a pump han been usad to purqge the vell, the
hons, rope, and pump muat be removad from the waell
and decontaminated and/or atoced in an appropris=
ately labeled contalner If eagh ia Lo be dedicated
to the particular well, The pump uasad for
evacuatlion must be dlamantled and cleaned, if
necessary.

- 1f a baller han besn uned to purge the wall, a
previously cleansd necond baller muat be umed to
abtain the sample,

" Tha baller nend for collecting the aample should
be lowered Into the well, ratrlieved, and amptled
to Inauce that the baller la onrly in centact with
watar in the wall,

ithen 'collecting the g¢ground water neaded (for
tiliing the sample hottlea, the baller should ba
gently lowersed aufflclently into the water column
to colleat oc nample unaftected by aquilibration
with the atmoaphero {approximately tan Ceat, if
poasible), jerked gently to Inauce the ball valvn
Iln oloaed, and retclovead At a atwady rata Lo the
aurface,

When tranatecrring the water from the baller to the
aample gontalnern, care muat be taken to avold
agltation to the sample which will promote the
losa of volatila conatituanta, and jpromote
chemical oxidation,
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" 1f a bLailer 1o not dedicated to o spocific well,
ft muat be cleaned bhatveen wella, Procedures for
aleaning ol equlpment aca glven fn Jectlon 4.1,
Agaln, all equipment and materiala coming into
gontact with the inalde casing of the walla or the
ground water must he cleanad,

The geacchemistey of ground watecr la such that expooure of ground
watar aamplea to atmosphacic conditliona can result in aubatantial
ioas of mamplie inteqrity. Therefore, it {a necessary that
immediately aftar collection, the namples ara prepared;, presecve
ed, and storad in such a manner as to prevent any changea in
sample chemiatry, llafer to aubssquent asctions of thls dogumant
for the procedures tor sample preparation, presscvation, atorage,
and {n situ measucaments.

3.2 Aasidantial and punicipal Hella

gome precautions must be taken when collecting ground water
pampien from cesidential and municipal wells. Proper scheduling
‘ of sampling periods Lor realdential and municipal vells ia \ ‘
important, It io Important that a munjeipal well be sampled
while Lt 1a in a pumping cycle) thum LInsuring that you are
taking a mample from water that has not bsen held atagnant o the
wel)l casing. MRenidential wells ace oontlnuoullr pumped, with the
usage rate varylng ovar the coursa of the day (heavy in the early
morning hours for abowars, etc,) moderate during the day) and
hwavy agaln at avaning durlng cooking, dlshwashing, and showar |
uasge}, Thia contlnuous usage creates an eatabliahed homogenalty
in the water entaring the reaidential well., Therelore, tha
largest Lactor affaating sample lntequn{ {a the reaidence time
water has spent in the pressure tank {holding tank). Alno, whap
aampling 8 qroup of reaidential wella In a partliaular area, be
auce to samplae them aver a relatively short pecrlod of tima, Hhan }
collecting more than one round of namplan, maka the nampling
perioda sona{atent with respeat to the time of day the aamplan !
are Laken, '

When aampling resldantlal and munlalyal walla, alte accenaibliicy
ia normally not a problem, aince & limited amount of aquipment
fn vaquired, llowaver, accenaibility of Lhe well can causs major
problema, Defore attempting to sample a realdential well,
determine {€ the wall in phyalcally acceaslble for sampling, For
munigipal wolla, check to mes IC & aplgob or valva la avallable
from which a msample can be taken, 0ae auce that the anmpllu? port
ocr apigot fa posaitionad aa slons to the well head aa poaaible and
pelor to Anr typa of treatmant process, auch as a watec noftenar
o carbon filtration unit, Nealdential walla qenacally have a
aplyot located at tha basa of the prassura tank, Thia la uvaually
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the closeat tap to the actual well head. Hhen cullocting vaw
samples Crom tha tap ofl the pressure tank, a cold water faucet
should be turnad on and run a minimum of five minutes and/or
until temperatuce atablllzation (two readiagas plus/minus ten
parcent}, Yn and/or conductivity may alano be used to indicate
trash watecr la antecing the pressure teank., Alter atabllilzation
haa bheen achlaeved, continue ta run the cold water Laucet and
collect samples from the tap off the pressuce tank, This will
{naurs collaction of a representative sampla,

Contact the owner'a or operator's of the walls to determlinae what
tools, valvaa, hosea, atQ.; will be needed, HWrenches may be
needsd for oyonlnq and clonling taucets or nplionn. Often aplgota
on municipal wella may La too lacge, cesulting In a high=volume
flow which vill make mampling ditfiault., 1In this cane, }t will
be necessacy to reduge the (lov by using aYproprLact flttinga,
obtain Informatlon Crom the operator on the mize of the tltclngn
required and on accenalbllity of the sampling aplqgot. It may be
conveniant to attach a nection af hose to the lins, aespecially
under very dramped quactecs.

Gansrslly, all the equipmant listed in the previous seatlion on
ground water sampling for monitoring wells should be used during
the sampling of cealdential and munlcipal wella with the excep-
thon of the pumpa and the baller, 8ince municlpal wella are
high=volume water producers, thare {s no necesalty for svacuating
the wall. tiowavar, the linea hetweoen thes well and the aplgot
muat be clearsd, Por monst rosfdentisl and municipal wells, the
sanplen can be collacted either dicwatly {nto the sample bottles
or, in canea vwhare sample tiltration (s needed, samples can be
placed dicectly into the filtration apparatus,

Whan collecting namples alter reaidential or munlcipal ayetems
with act{vated carbon treatmant, a poat~treatment tap aknply
needn to bae cleared of atagnant water, Hample colledtien coan
than proceed, uaually divectly {nto the sample contalner, An
with the ground water ssmples ¢ollected from monltoring wella, it
will be neceaancy to prapare and preserve the samples prior to
atoraqe, Nofer to the latar aectlonn of thin document fur the
proceduces (or sample prepacation, eample preservation, and
aample atorage in Dectlons 4.2, 4.3, and 4.4, reanpsctively,

2:2 Nurface Water fiampling

furface water aampling may Include the samplling of atreans,
clvaca, ponda, or lakea, Prior Lo sampling, the auclace water
dialtiage Lo and acound Uhe atea to ba atudled ghould be charae-
tocizod uning all avallable background information, including

. S
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tapographle mnrn and aerial photoyrapha, As with all sampling
procaduren, an initial aucvey of Lhe alte should Le conducted to
varcity aamrllnq locatlons, Thin alte auvvey will help to ldentity
any apacial equipmant, pecsonnel satety raquirementa, or proce=
durea vwhich might be necassitated by taerrain or other factors
spacific to tha nite. teeded background Intormation includeat the
depth of tha aurface water body, flow rate, and overall poaltion
of the sampling point and/or atream ar tributacy f{n the atream
basin., Also, it ia recommended that atream characteriatics, auoh
an atagnation sones or mixing sones which might atfect the
diastcibutlian or velatlllaatlon of conatituents in the water, be

noted,

The agulpment needed for moat aurface watar mampling ia minimal.
tn fast, in many instances, the sample container will serve as
the aampling device, The following is a recommended llat of
surface water sampling equipment and acceasoriesi

" glfrrlola for asample prepacation {aes Beagtion

‘- xngyonta for aample presecvation (aee Hectlon

- Apprapriate sample gontalners {sea Jectlon 4.4),

- Hetacs, probas, and atandards for in situ measure-
menta {mea fection 4,5).

- Appropriate field and transportation blanka, The
trpn and number of blanka should ba eatablishad
wlith tha labocatory conducting the analyals,

- ¢haln=of=cuntody labeln, taga, and rvecord forma
(nee Jeatlion 8,1).

- rlov and valocity estimation davices.

- gampiing devices, Thase way lnclude anything from
use of the aample contalnecrn to use of a teleacop=
ing aluminum pole with an attached clamp and
beaaker known as a grab sampler, Thene can be
bought Crom laberatory supply housen, Otherwine,
4 Kennarec samplac can be uned to collact aamplaes
from a particular depth kn the water column. Duae
to prablema which may result from tha inaccncnibla
natuce of many aucface aampling locatlona, it may
be appropriate to use a boat to aample surfaca
watorn,

Joaar:
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" pecontaminatliaon aolutlana/water., Theae will be
uased for dacontaminating all equipment Lhat cunaen
into contact with the sampla {(sew OJectlon 4.1),

- Bucketa, plastic wash baalna, warub brushen, and
apongen, Theoe will be uaed for cleaning contami=
nated aquipnent and materlals,

- Camera/C{im, ror use In documenting aampling
procedure and sample locatlon,

foat surface water samples are takan as grab samples. Typioally,
surface watar sampling lnvolves immersing the sample cvontalner
into the bDody of watar. The fullowing suggeations are made to
help {nauce that the samples obtained are cepressntative of the
hody of water bwlig sampled:

" Genecally, the moat representative samplea of
streans or rivers ace obtained at mid~ghannel, at
one=half of the stream depth An a weall mixed
atrean,

- atagnated areas in atreams or riveras might contain
2onan of contaminant concentration, depanding upon
the phyaical/chemical properties of the contaml-
nants and the poaftion of theas stagnated vatora
relative to tha source of contamination,

n When sampling a atream, prodeed (rom downatream (o
upstream atations to avold releaning contanipanta
into the water from bottom sedimanta,

- Though the contaliners uned to obtaln the samplea
ace previounly aleaned in thae laboratory, It la
reconmended that the sample contalner be vinased at
laaat once, prefarably thrae timea, with Lhe water
to bo ssmpled belore the nample Lo taken,

- Sampling muat beqgin at the auspectsd sonea of
loweat contamination and proceed towards to the
sonen of higheat contamination,

- tthan sampling a pond or other larys standing body
of water, the aurface ares may be divided {nto
geidn, A series of samplea may ba token from each
qeid and combined Into one sample (a campanite) or
asparate samplas may be obtalned from asvaral grid
locationn at candom, This will improve the
reprasentativenana of the sample and/or samplen,

STIR I
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- A dincrete componite namplec may be unsed to
collect a vompoaite samplo at a apecillec locatlon
ovar time or proportional to flow,

- Cave nhould ba taken to avold excessive agitation
of the water whieh can reault in the losa of
volatlle conatituenta,

- Do not take a aurface water sample at the asur»
tace/vatar interface unloss sampling apacifically
for a known conatituant whiah {a Tmm acible with
water (l.e.,, such as oll which floata on top of
water)., Inatead, tha sampla container should be
invarted, lowared to one-hall the water depth, and
hald at about a 43 angle with the mouth of the
bottle Caclng upatream,

' Gensrally, sucface vater aamples are more stable than ground
water samplec because thens vaters tend %o be in aquilibrium with
atmospharie conditiona, Tharefore; samplas Crom theas streams
will not underga aiqnificant changes in water chemlatry upen
extraction from thelc enviconment, (lowaver, it is beat not to
assuma that Che surface water samples can bs left unattandad \
afvar collection, Wencs, it is neceasary Lo prepare, prasacve,
and ators tha ssmples appropriately as deaccibed In gections 4.2,
4,2, and 4.4 of this documant, Also, Lt La Important that all
the ln~situ messurementa described in Dectlon 4,9 of thla
dogument be perfoxmed immadiately after sample collectlon.

3,1 {indiment flampling

The collaction of madiment samplea fcrom ponda, lagoona, or
atceams in normally not a difficult task unlens sampling fn balny
conductad at 3renn dapth, in which caae a boat and apecinlized
aquipment would be necessary, Caution must Le Caken Lo obtaln
aamplea which will be rapresentativa of the contaminants of
intorest veraua the sediment matarials present, Fov example, it
In unlikaly that absorbed organic conntituenta will be found in
hilgh cancentratliona ln coscad=alzed mateviala. llowevar, the
tiner materials which are moat likely to abaorb organic contami=
nants from atream watacrs may not be located within the Immediate
Clow acrmas of the atream tranaporting the contaminanta, cather
they would ba locatad In lean turbulent arean,

Jnngo
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A raview of alte background infocmation may give an indication of
the type of conatituents predent {n the sedimenta and the type ot
nedimenta to be collected, It Ia Lmportant to conalder the
tollowlngt

- Conatituants which may have aftinities for
pacticular nedimant typea,

- Nydrogsealogiaal Information which may help
astablinh a valationship between the contaminant
source and the contaminsnta in ths sadinent,

- The pil of the aurface vater over thae nediments,
Unusyal pH conditlions may Influeance contaminang
previpltation,

- Bavecal sedliment samplea should be cbtalned fram
the area neacaat the suapected contaminant point
source. These samples should alac be gollected
from various types of matecials naacr the souron
{l.a,, coacse gravels versus flne clays) to
detecmine the relationahip of the contaminants to
the aadimant material,

- gamples should be coliected proqcasaing (ron
downatrmam to upatream to pravant the releane af
potentially contaminaced aediments from ono
sampling atatlon to another further downatcaam.

Whan developing a sampliing plan for the volleqtlon of aadimenta
trom amall streama or sucface drainagewayas, It ls Important to
addrasa poanible effecta of runoff which may have occurcred many
{oern pelor to the time of aampling, COnnequuntIL, it {a often

naufficlent to test anly the surface andimenta bacause qroaion
and deponition of additional atream bed sedimentia {n the i{ntecr=-
vening yeara could have formad a cover of uncontaminatod surface
nedimenta over potentially contaminated aedlmanta, Thacelove,
the following procedures ata' recommendsd for the collection of
aamplea from amall atreamal

- Asneas which alde of the atream cnoeived contamie
nated sedimaenta from ovarland flow and coallact
samples on that aide of the atroam from mid=atream
to the atream bank.

- ining a ahoval, core or bucket sampler, collect o

surface grab or compoalte namplae of tha top alx
inches of asdiment.

J0nag-
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- At these aama locatlonn, collect another grab or

compoalto nample at an appronimate depth of aix to
twolve fnahen,

- The numbar of aamples collected at each location
ahould he proportionate to the atream width (i,e.,
thirma samplan from a alx-Loot wide atream should
sulllciently charactecize sadiment quallty),

Comparativaly, when unmrllnq from large civeras, ponda or lakes,
{t may be necessary to lay out a visual or surveyed grid, if
poasible, and compoaite aamples or collect grab samplea from
elther random or regular locatlona within the grid,

Atter daetermining the rcalaivionship between the duntanlinait
conatituents and the asdimanta, a sampling plan can be prepared,
Tha folluwing la a llat of recommended sediment sampllng equip=
ments

- zn;:rlaln‘lor nample prapacation (aea f8sction

- Appropriate sample contalnern {(see Sagtion 4.4), . |

- Chaln=of~cuatody labela, tags, and record focrms
(sea Beation 9.12),

- Log book and indelible ink macker., Thia la for
recording information pertinent toc the aampling
procedures used and ovbaarvatlions on the envicon- |
nental conditiona at the time of sampling. |

- - panpling devices, fample devices mar ranga trom
— : tha aample eceontalnsr and a trovel, to mova
elaborate power-driven devicen. fae the discua- |
slon below on aediment aampling technliques,

- Dacantamination aolutiona/water, Thease will be
used for decontaminating all aquipment that comen
{nto contact with the nediment and the asampling
devicea (ama fection 4,1),

- luckata, wanh baalna, acrub brushens, and spongan,
These will be used for cleaning of all contaminate
od materiala.

. Camera/fllm, tor use in documentling nampling
procasduraa and namplo locatlona.

3-1) Jongs
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Yary asimple techniques can unually be employsd {n collecting
nediment anmflon. Delow are pome suggested teachnlquea for
sediment sampling:

- Aa previcualy mantloned, in amall, low=flowlag
streams or neat the ahcre of a pond or lake, the
sample uontalner, a shovel, or hand=operated
bucket auger may bhs used to sccaps up ssdimenta,
The asdiment muat be devatered aas much aa possible
80 an not to reflect aoluble concentrationa in the
vatar,

To abtaln sediments from lacger atreams or further
from the ahore of a pond or lake, a bhaaker
"attachad to a telescnping aluminum pole by meana
of a clamp may be uasd to dredys pedimenta,

To obtaln ssdiments from rivers or in deepar laken
and ponda, & apring~loadad sediment dredge {Bokman
dredge) or benthio sampler may be used. Oavaral
types of asdiment core samples exlat for apecial-~
{18d sampling of sedimenta.

Lantly, all the equipment umed should be decontaminated between

the sampling stations uaing the proceducres dencribed {n the
following section,

3,4 0qll fampling

There are tvwo typsa of soll samplast aurtace {(cansiating of the
top two faat) and mubsurtace (below two (eet), Iu moal caaona,
voth typas will ba collacted as qrab namplea. Although, in nome
casan componite aampiing may be unaful for obtainlng data aliout
contamination over a wide area, This provides a rou?h antimata
of the overall extent and magnltude of contamlnation, while
teducing the analytlcal coata., lowaver, when compoaite sanpling,
it ia Important that extrame care ba taken In documenting the
locatlon and depth of the compoaites,

J.4,1 Burface foll

Lioted Lelow ate thrae poanlible scenacloa for the collection of
nurface noll namplen ovar a large araai

- the total acaa may be divided hr a grid syatsm to

fdentity apecitic nampling locatlenaj

Jond
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- {f the arvea la large and if complete charsctetiza~
tion ia tequired, a random sampling approach may
be unaed to reduce the number of samples. In thia
{natance, the area ls lald ont {n a grid and
nanpla locationa determined randomlyt and

- an nntromolr large atudy area van also be divided
by grida with soll aamplen baing compoaited fcram
oevaral locations within the grid,

The llat of equipment necensary for the collection of surface
soll namples may be minimal, depending upon the apalytical
paramateras to ba detarmined. As previoualy discusaed In Oaction
2 of this document, the sampling devices may be conatructed of
elther ¥¥¢, lluear polysthylene, Teflnn, or atainlesa stesl],
depanding upon the parametera of intereat. The following la a
1iat of aquipment aneceagary for the colleation of aurface soll
aamplest .

» naf;rlalu for sample praparation (ame Osction
4! L]

- Appropriate sample containera {sas Jection 4.4}, }

- cnaln-ot-uhn:ody labela, tagn, and tvecord focrma
{asn Bection 9,2),

- Loy book and {ndelible ink marker, This La for
recording information pecrtinent to tha asamplin
procedurea uasd and Lnformation on environmenta
gondicions at the time of sampling.

- gampling devicen, Genarally, theae include a
scoop of hand trowel canatrudted of aprruprlnta
matarial, Mowaver, in nome canes, shovels, plaka,
haea, and/oc hand augetrn may he nacusgacy,

- Decontamination aolutlona/water, These will ba
xa:? tor docantaminating equipment (oee faection

- Buckata, plaatic wash baaina, serub bruahea, and
aponges, Thane will be used in the cleaniny of
contaminated equipment,

- camoca/film, For use in documenting sampling
procaduren and nample locatlon,

1«14 «“H\:LP .
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drab samplen of ourface aolla are collacted by placing the
scoopad or trowaled sample {nto an upprorrlnCOly alsed bottle,
Novever, conmponite soll mampliing requires considerably more
gaution, Depunding upon the number of asamples to be callectod
and the area to be covared, the soil samplea from varioua areas
should bn placad lnto an npproprlacolz gonatructed pan, thoroughe
ly mixed, and an appropriately alaed aliquot taken, It in
{mportant that the volume of soll from each locatlon ba as
ldentical as posalble, When ponsible, it ia recommanded that
compoalite soll mampling only be conducted when the aolla ace
relativaly dry. HWet asolls are vecy dlfLlicult Lo work with thus
making the collectlion of a cepresentative componita aample
difficult, Oince it ls nocessary to aplit the aamplan and axpose
them to the atmoaphere price to atorage, it ia lmpoaalble o
gnllect represantative composits soil sample (for volatile
conatituents,

3,4,2 Oubsurfage goil

subaucrface solls can be collected alther as grab or compoaite
pamples, The same precautions far compoaite asampling of surface
solla apply to the gompositing of subsurface solls, Although
thia dogument does not genarally dlacuas mafety factors involved
in the collactlion of samples, Lt la lmpocrtant at thias polnt to
nota that thie collection of aubsucface acil samples gan consti=-
tute a subatantial uatonr hazard. The moat lmportant aafety
tactor lnvalvad ia the aveldance of burled contalnera or pocketa
of highly contaminated material, A thorough background informa=
tion aearch ashould be completed befora obtaining subsurface
sanplea, At a minimum, a4 metal detector aurvey should alao be
perfarmad at altea where buried materiala are suapscted.

ganerally, the problsma encountersd in the collsctlion of subsur~
tace anil samplea acve aimilar to thosa encouptered in the
colinction of aurface aoll samples. Additionally, subaurface
sampling must also address the depihs from which the samplaa will
be obtalnad, The overall approach la alniler to that discuaned
previoualy for aucface nampling, conaldering tha aspects vl grid
nyotama and crandom vecraus apacific sampling locatlona, The
deptha at which samplea are to be taken will dapend upon the
suspactsd contaninants, theic general mobilitles, and the methaod
by which they have entorad the subsuctace enviconment, Genetally,
subaucCace samplos can be obtalned by three methodai ahallow
aulbaurtace aampllng by hand=agparated equipment and deep aubaur-
face namplen by use of a drilling rig or a backhoa.
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The lollowln? la a llat of vecommended equlpment for aampling
subsurface soilot

- Mun;rlnln tor sample prapacvation (mee Jmction
"12 .

- Approprlate sample contalnera (nee feation 4.4),

- Chaln=of=custcdy labela, tagas, and record florma
(nee Bection 9,1),

- Log book and indelible Ink marker., This ia tor
racording information petinent to the sawpling
procadures uaed and obaacvationa an ths anvigop=~
mental conditions at the time of sampling and the
location,

- gampling devices {(depending upen the eampling
_ mathoda desoribed in the followling patagraph),

- pecgontamination solutiona/water,  Theas will be
used for dagontaminating all equipment that comes
fnto contaat with the aolls and tha inaide of the
caning or augar flighta (see Dection 4.1).

- Ducketa, vaah basins, scrub brushes, and apongea,
Theas wil} be used for equipment decontamination,

- gteam cleanacr. A steam cleansr should be used
when attempting to decontaminate large places of
equipment auch as auger flighta,

- camera/tilm. Thaae arve for uae ln documenting
sampling procedures and sample locatlonn,
|

Dapanding upon tha depth and type of samplea to b collected, a
varlaty of methnda are avallable for sampling aubaucface soila,
Thase fncludeq

- A ahoval which may ba uped to deptha of ssvaral
inchan ocr paveral Ceat, dapending on aoll typen,

- A nlotted msampling trier which La limitad to about
two and onmehalf (2-1/1) to thrae feet,

- A hand aunger may be used to collect aubaurface
sanplea at deptha up %o four to fiva fontl!
howevar, it mines and Chua Jdeatroys the cohusiva
abeucture and atvatlgeaphiia ghacaater of the aoil
pravanting detalled soll dencciption,

JOnge
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- A hand=drliven aplit=apoon aamplaor provides a means
to obtain somewhat undistucbed core samples. The
depth will again be limited by the soll type.

- beill rig=opacated asmpling devices, Theae may be
placed into two catayories: (1) solid atem augera
and {2) hollow atem augers, With solid atenm
augern, matearlala are mixed as brought to the
surface, mokln? cepregentative namplea (rom
discreat deptha impoasible to obtaln., With hollow
atem augeras, either a split=-spoon or Shelby tube
can ba uned for sample collection,

""""" - d0il namples may be collscted from & backhoa
trench. At in emphaalsed that at nu tlme ahuuld
the sampler enter tha backhoe trengh, A contami=
nated alr aupply or posalble caving makea thias a
dangecroun situation, To collect mamples from the
pit, a long=handled bucket augec ar the backhoe
bycket may be used to colleat the soil from the
deaired depth Lntecrval.

Laatly, proper dacontamination procedures, dlscussed in Bection \
441, ahould be used In cleaning all the aoll ssmpling equipmant,

fample presecvation for solls la not as lmperativa although
valatile organia solls ahould be kept cool, and ENM recommends
cafcigeration of all noll samples,

3,7 Alr fampling

Abr sampling of a hazavdoun wante alte 1a unoful {n annenning
potantial advorae hoalth effecta caused by the Lnhalation of
organina or inorganie constituenta, Organic compounds volatinlng
intv the alr from asucface atreamn, lagoona, opan drums, or
rontaminated aoila, an well as Lnorganic particulaten, auch aa
asbnatons or lead, may be collaected In aampling baga ov tuben and
analyzaad to determine the apacific conatituents and thelr
respotive concantrationn,

Ao provlounlr diacuased with the othar typea of envicanmental
sampling, an Inftlal survay of the site in necessary Lo provida
background | focmation needad Lor the d«ann ol an aeftective alc
sampling progeam. Thia background information Includes: Jdenti-
ficatlon of parronnel aafety requirements, tha locgatlonn of
potentlal contaminent acucce araas, lovatlon of a hackground
aampling atatlon, and pravaliing upwlnd and downwind dicecklons,
Alau, Lt the typas of conatituenta that are being monitoced are
knowit, than the nampling program ahould be dealgned to better

SINREEE
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bagut

detaect thene conatltuenta, For axample, heavy organic compounds
will mlgrate along the yround surface and should be sampled at
ground lavel,

The aquipmant neaded for alc sampling la minimal. Oampling for
oryanlc conastituentas will only be addrasaed in this aectlon,
pampling alr for oryanic vapor la pecformed by drawlng alc into a
sanpil © collectlion bag ualng an Ana {tldal Instrument Developrant,
tnes . Jrtable Ocganle Vapor Meter {(OVM)., Two desiyn features of
the Modwl 500 make thia type of sample collection the prafecred
method., The Cficat ls that the detectlion system usad {n the Model
500 {s the Photoloniszation Detector which la a non-deatructive
detector; making it posaible to run the asample through the
detactor into tha sampls bag without changing the charactar of
the sample, Thia makes it poanible for the collectlion of the
exaat aample which may causs & high reading on the meter. The
feature of the Model 540 that allowa thia sample colleation in a
poaitive displagement puaping aystem used to draw the sample into
the Modal 500. It is than a very simple progedure to attach the
aample bag to the exit of thia pump and trap the aample after it
has passed thraugh the detector. .

Dasidea the OYH, the other neceanary equipment needed for alr
sanpling ia aa followa ‘

- gample Collectlon Dag, The matevial and alse of
the aample bag ia dependent upon the aonstituanta
which are to ba analyzed, A one=liter alze ia an
accaptable sample volume Lor most analyais., Hhen
analyaing for organle compounds, abaorption of the
organic molecules onto the surface of the bag
Lecomea o seriousa problem. It ias suggeated that
the bags be conatructed or at least linad with
Taflon ot polyathylene to minimlze Llie Amanst of
abaorption,

- Intake Collectlion Tube. Thio may be conatructad
of a ctalativaly Llnact matecvlial, such an Tygon,
which can Lw dliaponsed of aftar the colinition of
each nample,

- Chain=ot=cuntody labela, taga, and record forma
{a0a gactlon 5.2),

- Loy book and indelible ink macker. Thia la for
recording Intormation pertinent to the aampling.

- Camara/tiim, Prov uag In documsnting nampling
proceduren and aample locatlons,

Jonsg
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The actual collaction of the nample ia a relatively easy opsra-
tion, Tha baY is attanshed to the OVH uaing the Intake tubing,
Phe oYM ko mwltched on and alr ia pumpad through the OVM, out Lhe
exit port, and into the sample bag until the bag ls stlff but not
hurutln?. The OYH Modal 900 pumpa at a rate of 500 ml per minute
which will £i1l a ona=lltac bag Ln approximately two minutes.
puring £illing, the ovH readings should be recorded for comparie-
aon to the final analysia, Aftar the bag la tilled, the valve on
tncxbaq fa closed, and the bag ls detached from the intake
tubing.

It ahould Le noted that alr nmamples cannot be collected aa
gumposalte samplea aince the bag may not be sealed and cpened
again bafore analysio, Also, anaelyala of Lhe uonabltiuents In the
bay should be conducted as avon as poanible to prevent poasible
absorption of organicn onto the nucface of the bag, Dackground
information on site conditlons van be obtained by collecting an
upHind mample at the alte. During the sampiing gsrlod; recording
I of tha genecal weather conditions auch am wind directions, wind
spesd; temparature, humidity, and degree of cloud cover may prove
usaful in the asamasment of the resulta, Decnuse high humidity
and/or dampneas intecrfere with tha OVHM Intake ayatem, alr samples
may not bs collected during precipitation events, ‘

other than sample laveling, logging, and chain~of=custody, there
la very llttle preparatlon nesded for alr samples. Organic
aamplea ahould be kept cool (about 4'C) as prasoribed in Section
4,3 of th.,a dooument. Tha Intake tubling ahould be dlacarded
alter aach sample la collaected, Moat collection haga are
rauasble and should be properly purged according to the apeoifi-
catlons of each individual manufacturer,

53”113:?:
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UKCTION 4
POOT=-OAMPLING PROCEDURKD

poat aampling procedures includer (1) equipment degontamination,
{2) mample praparation, (1) eample presscvation, and (4) sample
stocage, Additionallv. In many canen, in~field meaaurementa of
gertain parametars may be roquited.

4.1 Rquipment Degontamipiation

All non=disposable squipment usgsed for the collectlon, prepara-
tion, preservation, and atorage of the environmental samples mrn¢
be oleaned prior to thalr uam and after sach subsequant use,
Unless the equipment and matarials Daing uasd are disposable or
of aufficlent number a0 am not Lo he reused during any one
sampling period, decontamination will have to he conducted in the
flald, Pleld degontamination can be a tadious and expenalve
chore, as it can require taking into the tield a alzable amount
of equipmant and ceagunta, If posaibla, attempts ahould be made
to minimize [lald derontamination,

The materials neoded for decontamination are dependant upon the
squipment to be cleaned, The following 1a a vary ganuvallined
1int of aquipment to be uped during dscontaminationi

- Cleaning solutions, Theos will be depandant upun
the iteama to he aleanad and the paramsters which
are hglnq analyzad,

- Hatev, In nome casen, LAp watar may he adequate
for Initial or intecrmediate cinmnea, The final
vlnnen, howavar, muat be with delonizad/diatilled
water,

- fitoraye veasola, These will be used to transport
lacqa volumas of dalonlsad/diatilled water to Lhe
alta, It fa recommanded that (lfLean~gallon
plantic carboya with a aplgot poaltionad nmac the
bottom of the tank he uaed,

- Buckatn and wanh baafna. For ume In the washing
and vinsing of equipmant,

3004
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- A drylng rack, All mataeriala and equipment muat
be dried prior to additional use, Paper towala or
Chemwipaa aheuld not be uned for drying surfaces
of equipment whlch comae Into contact with the
sanplan, '

- Paper tuwela and Chemwipaea, PFor use ln cleaning
all outslde surfaces ur aurfacea that do nal coms
Into contact with ths nsampls,

Damically, there are two types of recommended fleld cleaning
procedures, Hhen collecting samplaa for inorganic conatituenta,
the following procedurss are recommanded)

- Waah with a noh-pnoapnanc detargent {ocr steam
¢lean},

- Ninas with tap watar,

- Heah or rinse through the use of a aguirt bottle
with a dilute nicric acld, A one to Live percent
nitric acid nolution La adequate,

- Rnae nhfuc timaa with delonised/dlatilied water.

nWhen sampling for organic parameters, the follovwing cleaning
sequenca is reconmended)

- Haah with a non=phoaphata detergent (or ateam
clean,

- Rinae with tap vater,

- Rinss with reagant=grade acetons,

- Triple vinas with delonized watar,

1f analyses are to ba conducted for ammonia or nltrogan come
roundn, it ia necesaary that a one to five percent solution of
vydrochloria acld ba uaad In place of the nitele acld bath, I it
an found that peraistent astalns or water marks are present, it
may be deaivable to use a chromic acid aoclution as a further
ciaaning procadurs, lowever, both hydrochloric acid and chromic
acid are nnffnmulz corroalve andy Lf posalble; thelr uae ahould
be avolded while in the Lleld,

Lavger plecea of equipment may require apecialinsd decontamina~
tien procedurea, The amall=dlameter bladdar-type pump can be
decontaminated vith the uae.of tWwo apsclally=deaiqned dacontami=
nation tanks, Thaas tanka van be conatructed of a thres-(out
peaction of four=ineh 1.0, PVC plpe with an and cap plaged on one
and, Tha punp is sat inside one tank along with theee £0 Liva
gallona of clean tap water., ly pumping the clean tap water Lrom
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the tanka, both the outnide and lnalde of the pump can be
decontaminated, After tho tap watar wash, the pump should be
appropriataly cleaned an per the above procedures using delonlsad
water and the nocond tank.

The tubing umsod for a centrifugal pump can ba decontaminated by
pumping tap and then diatilled water through the tubing, The
outaide of the tublng can be decontaminated by uae of a pressure
epcayer, To avold croaa~contaminatign, Lt La recommended that
cgu PYC tublng ba dedlcated to wach well and cleaned batwaan

usen,

Lavgar dlametor submeraible pumpa acte difficult to decontaminate
and for thia reason should ba uaed only whare absolutely necea-
sary, These pumpa hava high {low rates and large volumes of
giean vater are nesded to decontamiante the Analde of the tubing,
In moat cases, the cogt of the Lublng faor these gumps ls prahlh?-
tiva to dedination of tubing to each well, A presaure aprayer
gan be umsed to affeatively degontaminate the outside of the pump
and tubing., At altas where a alean tap water sourqe is avalls
able, the submecaible pump ahould also be decontaminatad by
pumptni 7% to 100 1511onn through Lkt and the dlacharge tubling. A
A%=galion polyethylens drum has besn dedicated for this use,

A,2_ _dampla Prapacation

Immedlately before sample collegtion, each sample bottle ahould
have o laha{ attached whieh Includes the tollowling informationy
sample ldentitication, date, tims, oamplac's name, analynla
requested; and the nite name,

Whather or not a sample (s to Le prepacved priov to preasrvatien
and atorage dependa upon the apnalynss to be conducted and the
type of aample collectad, If dinnolved metal concentrations are
dealred, than the sample muat Le filtered (n the field immpdiatu-
ly atter collection, rield tiltvation of suvlace vater aamplen
in not am eritical aa filtratlon 0L ground water sampleas, Surlace
water aamplea genecally axiat {n squilibelum with atmoapheric
condltliona and, as auch, will nut undergo capld ghange aftar
collection, MNowavar, ground waturs tend to Le more caducing and,
Yroclpltatlon will ocour if tho vample ia not flltaved Immedlata-
y after withdrawal,

It in recommended that all aurface and ground water samples be
filtered uning a gactorioun®, or Nalgyena™ tiltration apparatus or
a Millipore® presauras filtsr, dapanding on the quantity and
turbldity of the samples (Fiquras 1, 2, and 1), The Dartoriup®
and Nalgane® appacatun [n inert with respect to mataln and alpo

mog,
4=)
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ln & oloasd aystem which will pravent oxldatlon of the sample, A
«A%emicron pore alted membrane should be used for sample filtrae«
tion, The sampla may be pumped through the fllter using e
atandard laboratory vacuum pump oc a Halgene hand vacuum pump.
The Mlllipore™ preasuce tilter can be uasd where large volumsa of
sample nead to be flltared, oc the sample ls extramely turbld,
This presaure fllter allown for rapld flltratlon and ia cone
structed of all stainless ateal and Teflon® matariala., A Ny gas
sample ia nesded to apecata It. Jamples heing collected faor
organic gontaminants need not be Cleld filtered,

In genacal, soll and sedlnent samples are not prapaced ln the
tleld, lowaver; in cames whare composlte mamplea are belng
collected, Lt may aomatimes he desirable to combine and aplit the
aamplen {in the tield, [In these caseg, it will be neceasary to
sleve the samples to remove large, non=re reasentative fractiuns
and than to aplit the sanme using a soil sample aplitter, Thia
procadure, hovaver, will be entremely diffioult (€ the solls and
ssdimenca aca damp or wet, In thia caas, it will be necessary to
caturn the individual aliquota to the laboratory for preparation,
Aa atated praviously, samplen collected for volatile conatitusnts
cannot be composited,

A ample Prasecvation

It la imposalble to ccmplotclr atabillse evary conatituent within
a aample, At beat, presarvatlion teghniquea can only retard the
chemical and blologlcal changas that continue after the aample ia
cemoved Lrom ita environment, 1f the sample enviconment la
algnificantly diffecant from atmospheric gonditiona, the sample
may undecyo chnnTQa which will rendar it non=represantative of
Lta ortglinal anviconment, Mathoda of presacvatlion aro relativaly
iimited and acre intended to retard blofoqlcal aatlon, hydralyaia
ol chamical vompounds and complexea, and volnclllcr. Ocnnrnllr,
presecvation methods are limited to pii control, chemical addi-
tion, refrigmwration, and freexing, Table | glvas recommonded
volume alaes, contalnar typaa, preawvvatives, and holding Limes
for a varlety of atandard water quallty pacametera, i'leane ba
Avare that presecvative techniques are continuously changlng, and
theas ahould be routinely chaoked.

Dample proamrvatlon ahould be pecrtormed In the fleld immediately
aftor aample collaction and preparation, 1In many canes where plil
control ot additions of reagents are raquived, separate hottlea
and presarvativea may be auppllied by the laboratory, In other
canes; the prasacvativaa may be placed directly In the aample
bottle prior to collection,
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Measurement

100 Phygleal Prapsriie

Calor
Condugiance

Hardnen

Qdor

Mt

Rerldue
Filierable

None
Miterable

Total

Yolatite
Stitleable Maner
Temparature
Tutbidity

10 Moy

Rivolved

Supended
Toul

: Table 1

Reooﬁmundatlon For Sampling And Prosorvation
0f Samplog According To Measuremont

Vol,
Req
(m)  Container  Presarvative

0 ] Cool, 4'C
W na Coal, #C
w (Y] Coal, #'¢
HNQy 10 pH <2
(] Q only Cool, 4°C
n ra Das. on dlie
100 rna Cool, 4'C
0 rna Cool, #'C
100 ra Coal, 'C
100 rna Cool, #'C
1000 (¢ Nong Req.
100 ra Dat. on tire
100 na Cool, 4'C
100 "o Mar on vike
INO,y 10 pH ¢l
4] Mler on sie
00 r HNO, 10 plt 2

0NV

Holding
Time"

HETIA
NI A

6 Moy, ™

W o,
6 Hn,

.1 Dapy

1 Dips

1 Dayy

T Dayy

U lin,

Mo Holding
1 Dayps

6 Moy

§ Moy,
6 Moy
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Yal,
Req.
Measurement gﬂ)
Meaoury
Diolved - - 100
Toul 100

300 lnorganics, Non:Mepallies

Acidiy 10
Afhalinity 100
Mhomide 100
Chloride 0
Chinring 10
Cyanldes 00
Pluoride

lodide , 10

Mivrogen I

Ammania 0.
Klstdahl, Toul 0
Nittatn pluy Nitmg [[%]

Nitane 100
Niirfie [0

Table 1 (Cont)

Contalner™  Preservative
pa e Filier an site
MO, 10 pll ¢
"0 ItNO,y 10 pH €2
ro None Req
ra Coal, #C
Y] Coal, 4'C
ro Nane Req,
na Dt an she
"o Coul, #C
NaQH 10 pH 12
| ] None Req,
rno Coal, 4'C
] Cual.4'C
1,30, 10 pHi 2
ra Coal, 4'C
1,30, 10 plf «2
rn Cool, 'C
14,50, w pH ¢2
o Coal, 4'C
PG Cool, #C

AL J
N ‘ nﬂL.

Holding
Time"

So—————

I Dap
{Qlan)
13 Days

{Hard
Mastig)
3 Dap
(Qlass)
13 Dayz

(Hard
Plastle)

'

4 Hn
4 Hn,
1,
; Dayy
No Holding
"l

1 Dapy

W din,
W |in,
NI

U™

U lin,
LLRITTY
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Measurement
Dinclved Qaypan
I'rotn

Winklee
Mhorphorna®
Onho
maphm.
liselved

I{ydrotyzable
Total

Total,

Rinalved
Sillca
Sulfare
Sullite

Jule
40 Qrganics
0oD
can
Ol & Grum

Qrganie eatban

Phanolicy

MUIAY

Yol.
Re,

(o)

00
J00

0

0

0

o

140

Tahlo 1 (Cont)

Contalner'™  Preservatlve

Q anly Dat, on s

Q aonly Fla on the

na Filter on tite
Coul, 4'C

ra Cool, 4'C
1,50, 10 pH ¢l

Qo Cogl, 4°C
11,50, 10 pH ¢

[ ] Filier on sl

: COO'. A'C

11,90, 10 pH ¢

P only Cooly 4°C

o Coul, 4'C

ra 1 ml tine
acaie

no Det, on tlie

ra Cool, 4'C

rQ 11,30, 10 pH <l

0 only Conl, 4'C
1,80, or HCI w0 plic2

ra Coul, 4°C
1,350, or HCH 10 pht ¢

Q anly Cool, 4'C

“||‘°| [ ﬂ“ A
10 ¢ CuidN

rna Qul, 4'C

UL T

.
wi M

Holding
Time"

No ilolding

A4 Houn

U oy,
NG
0 ™
M ™
1 Dy

1 Dapy
U Hi,

Mo Holding
i Min,

1' Dm"'
" Hn,

W lin,

HNTITY

1 din,
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Tablo 1 (Cont)

Val, : |
Req, Haldling

Measurement (ml) Contalner™  Preservaiive Time"

NTA 0 ro Coof, 4'C M H

More specific insteustions for prevacyation and sampling are found with each prosedure as
datmied in this mmunl.Arcnmldmunlnn on sampling waier and indutirial wastewaier may
be found in ASTM, Part 3, p. 1202 (1976) Method D-f)'lo.

Plastie (P) or Glass (Q), Mar matals, polysthylens wiih & polypropylene cap (no liner) §s
prefured,

It should be poinied oul that holding times listed above sre recommended for properly
preservad samples based on currently available data, 11 Is recognized that for some asinpla
ty e, ealention of thevs 1imes may be posiible whila for ather types, these limes may ba loo
long, Where shipping tegulations pravent the usa of the proper praservation technique or the
holding 1ime I eaceeded, such as the case of a 24<hour componite, the inal teported data for
these samples should Indicata the specifio vartance,

1 the sample h stablllaed by confing, it shoulid be warmed 10 23'C for reading, ot temperature
correction made and resulis repodied a1 22"

Whars HNO, cannot be used because of shipping renricilons, the sample may be injitally
preservad by icing snd lmmediately thipped to (he laboratory. Upon recelpt n ihe iaboratary,
the sample must be acidifed 10 8 pil <2 with HNO, (narmally 3 b Ll BN /llier
sulicient), At tha time of dnalysh, the sample contalner should be thoroughly nnved wish 1)
MNO, and the washings added tasha sampla (valume correction may be requirad),

Rata cbtsined from Mational Enforcement Investigations Cemer:Denvar, Colorado, support 3
fourswagk halding time (ur this parameter in Sewerage Systams. (51C 4932),
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4,4 fample lltorage

The ldeal sample bottlae nuat ba conatruated of » nonsreactive
mataci{al., In genacal, thera are three types of matecial (rom
which saample bottlea are made. These svei planstlic, glans, and
Tellon., In genaral, samplan colleoled for matala and genecal
water quality pacametecs ate stored in plastic bottlea, famplea
collacted for organic analynls are routinaly placed In glass
battlea of variousm typea and alses, depanding upon the particular
anallaln to be conducted, Table 1 gives & list of cecommanded
mampla aortalnaca and thelr volumesa. In moat casen, hottles will
he aupplied by the labaocatory conducting the analyala,

4,5 In=Pinld Measucamanta

An discusned previoualy, detecrmination of sample pli, Be, Kh, and
tempecature on ground and aurface waters requlre in fleld
measucementn taken immediately after sample collection, Although
fn~field measucamantas are more aritlioal for ground water samples

than samplea from aerated surface waters, it is recommanded that
measuraments ba taken aa scon aa the sample {a removed from ita \
innsltu anviconment, Whan posalble, measucamantz may Le made
dicectly In the vell to avoid the loss of aample Integrity,

An alternative method for in=altu measucementa ia through the una
of a "cloassd cell®, Thia ia particulacly applicable to ground
walar myasuremsnta where pumped watar can be used to L1l up o
closad contalner in which measurement probas hava bsen previoualy
inatalled (olosed call), After cemoving all head space from the
cloned anil, the cell la clossd to atmoapheric conditlons throuyh
the une of two atop coaka, Thia allows meesurementa on ground
watar aamples to be made oa clone to its original, reducing
anvivonment an:1t were in the Lormation, and eliminates acvor due
to atmospheric oxldation of the aample,

Pelor to conducting the In-fleld measurement, the aamplers or
tiald team muat raview the opevating manuala for the equipment to
be employed and qguaranten that all of the inatrumentn and prabea
are propearly atandacdized, All measucemsnta ahould thun be
aonductad according to the procaduren outiined in the appropriate
oparating manuala,

0D
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gRcTion 9

OAMPLE PACRAGING, SUIPPING, AND
CHAIH=Qr=-CUUTODY PROCRDUNKD

Onca the samples have been collected, prepared, presarved, and
appropriately atored, thay must be raukaqnd tor shipment and/or
delivery to tha laboratery, In addition, from the time of sample
golleotion until the analyses have heen qompleted, chaln=of=
wustudy progeduces muat be folloved to {noure the propar hapdling
and poasesnion of the asmples. Thia saection outlines procedurca
for the packing and ahipping of wnviconmental mamples, and
gannral chainrof=custady proceduras,

5;)_ Packaging and fh Lo ogadures \viranm

ALl Individual sample containera muat be placed in a strong
outslde shipping contalner, It Ls recommended that for thia
purpose a metal or atyrofoam lnsulated cooler ba used, The , \
tollowing is an outline of ths procsdures to bs followed)

- Uaing fiberglase tape, sscure the draln plug at
the bottom of the conler to Lnaucm that walev Lrom
aampla contalner breakage or lee walting dova not
leak from tha outalde gontainer,

i
- Line the bottom of the cooler with a layer of
abmaochant material auch as vermioullte,

- Place all sample containecs in the cooler, Check
acrow caps for tightnuas and mark sample volume
laval an the outslde of larys contalnera,

- ror large glama vontalners, packing puanutu may be
ussd to kesp contalnera in place and to pravent
braakaqga,

- Amall contalners such aa forty=millilicer vials
may Le placed In amall plaatiaq sandwlch baga, Whoen
shipping these with large gontalnera, ateps ahould
be taken to prevent shifting of the lacger
contalnars which might break the amaller onea.

SHINNE
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The ERM Qroup | :::;::Hun Nater __

. cunhifoning matarlal la not necanaacry when ahipping
only Elantiu sample contalnera, lovaver, some
abaocbent nhould be ‘ncluded {n casme of breakags
or leaks,

- lca aealed In plaatlc baga or coal paka ahould ba
placed In the coolar whan aamplas munt be kept at
: 4'C. ’

- Documanta accompanying the samplea ahould be
sealad in a slplock plastic bag attached to the
fnaide of the cooler lid,

- The 1ld of the cooler muat ba cloaed and faaten~
od,

- Plberglana taps should be ussd to aeal the apace
betvween the Lid and the gooler, The taps ashould
bs wrapped around the cooler savaral timea to
insura that the lid doea not open {f the latch
becomes unfastanad,

- The (elloving {nformation muat be attached to the
outalde of the coolert name and addresas of
recalving laboratory with retuvn address, arcows
indlcating "This End Up" on all four aldes, and
"Thia End Up® labal on the tap of the lid.

- AMdditlonal labels asuch an "Liquid In Glaan" are
optional. If the bottlns hava boeen carafully
packaged, additionzl warnlnya ehould not he
neadad,

= If the cooler is not equipped with a padlock, a
cuntody naal should be affixed and alyned accono
the [{d of the cooler,

Bamples packaged in this way inuy be shipped by commercial alr,
Pecaonnel should be preparad to open and cenwal the cooler for
fnspedtion i¢ it ta vequired. De avare that aome commerclal
cacrincs have limits ag to the number of pounda par ltam that can
ba ahlpped,

Bl :jﬂ“\l} VA
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9,2 Chaln=of=Cuatody Procaduren

Aa In any other nutlvltr that may be used to aupport litlygation,
ERH muat be able to provide the chaln=of-poansaslon and cuatody
of any samplaes vwhich are offered to evidence or whigh forn the
bania of analytical test resulta Introduced sa svidence., MNWritten
procedures must be available and follawed whanever aamples are
collected, tranaferred, atored, analyzed, or deatroyed, The
primacy objective of these proceduces la to cceats an acourate
writtan record which can be uned to trace the possenalaon and
handling of the sample from the moment of ita collectlion through
analys{s and ita introduction aam avidence,

A sample is defined as belng in asomsone'a custody ifi
- It ia 4n one's actual poassesssion, or

- it 18 in ona's view, aftsr belng in one's physical
posaesalon, or

] it 1a in one's phyalical possesalon and then atorad
in a aecure facllity or locatlon so that no one
aan tampsr with 1t, or

- it lsa kept In a secured area, rvestricted to
authoriszed permonnel only.

The number of pecrsons involved in collacting and handling aamplea
should La kept to a minlmum, ODetalled fiold records ahould ba
kept in a bound log book and ahould contaln the following
infocmationt

- Unique sample ldentiticatlion or loy aumber

- Date and time

- fource of aample (lncluding name, location, and
sample type) '

- Preservative uned

- Analyals requiraed

- Hame of collectacr(a)

- Pectinent Llald data {pn, 0O, tvesidual chlexlie,
apecific vonduc¢landm, Lamperatuca, vedon peotens
tial, ete,) ‘ f

- Sarial numbara on aeala and tranapoctation canan

SLIUSHIN
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To halp ellminate possible problema in the chain=of=gustody

cotocol, one pacson will be appointed rleld Cuntedlnn Lor each
Tnvonquntion. for Lnveatigationa whera latvge sampling teams ace
used, all samplea ave to be turnad cver to tha rield Custodian by
the team members who collected the samplaa, Tho rield Cuatodlian
will then documant each transaction and tha semple will remain in
hia/har cuatody until it La ahipped to the labocatocy.

ftach sample muat be labeled using watecrproof Ink and aealed
imnadiate l alter it {m collectnd, Labels ahould be Lilled out
before collection to minlmlee handling of the aample contalinar,

Labale and tags nuat be CLirmly afflned Lo the asmple coantainera,
De aure that the container {s dcy anough for a gummed label to bhe
seouraly attached, Tags attached by atring are acgeptable vhen
gummed labels are not appllcable,

The aample contalner ahould then be placed in a tranapartation
onns; along with the chaln=of=guatody racord form, pertinent
tield rocord; and analysis request form as needed, The transpore
tation case should be sealed or locked, fovever, on thoas
cccaalona when the use of a cheat ia lnconvenient, the collecator
ahould seal the oap of the lndlvidual sample uontalner with tape
in & way that tampering would be easy to deteat.

When samples ara conposited over a time perlod, unsealed samplea
van be transferced from ona (lald arew to the next, The tranolers
ring orev liata the namflan and a member of the recmiving arew
alyna tha llat, The cecelving crew sither tranafora the sanmplen
to another ovew or delivers them to the laboratory.

whan traiafavclng the samples, the transleces nuat algn and
record Lhe date and time on the ehalp«of«custody record (Flgure
2). Cuatwudy tecanafern made to a aample custodlan In the [leld
ahould aguount for sach sample, although aamples may be transfec=
red aa a group. Bvary pecacn who takes auatedy must fll) In the
appropclate aeotion of the chaln=of=custody record foem, To
minimise custody records, the number of cuntodians ln the
chialn~al=poadesnion ahould ha minimized.

The rleld cuatodian 1a ceaponaible for properly packaglng and
diapatening namples to the appropriate laboratory, Thia respon«
albllity Includea £illing out, dating, and skgulng tha appropri-
ate portion nf the chain=of-cuatody racord,

All pachages nent to the labaratocy ahould be accompanied by tha
chaln=of=cuatody record and ether pertinent forma. Aigopy of

these turma ahould be tetalned by the oclginating oftice (aither
carbon or photo copy). Matlad packaven can be reqlateced with
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raturn cecelpt requentad, For packajen nent by common carrier,
veceipts should be retained an part of the parmanent chain=of«
guatody documantation.

Helting chaineotecuatody procedurea, as well aa the vacioua
promulgated laboeratory analytlical procedures, facilitates the
adnisslon of evidence under Nule 003(6) of tha Federal Hulea of
gvidanas (0.0, 9)=379)., Undar thls statute, weltten cacocrds of
ro?ulnrly conducted business activities may be lntroduced Lnto
avidance as an exception to the “hearsay rule® without the
tentimony. of the parson(s) who made the record, Although it la
peaferahle, Lt La not always posalble focr the (ndividuala who
collected, hapt, and analyaad aamples to testlfy in court, 1In
addition; Af the opposing party does not intend to conteat the
Integrity of the sample ur Leating evidonce, admisslon under Rule
00J(0) can save a great -deal -of trlal time, ror.these reasona,
it ia 4important to standardise the prooedures followed In
collection and analyals of avidentiary samplea,
In criminal casen, hovwevar, recorda and ceports of mattara
observed by police olficars and other lav enfocrcesment pacsonne)
are not Included under the buainesa regord exceptions to the
"heataay rule” acaarding to Rule 8Q3(0), P.L. 93390, It la
arguable that those portiona of the gumplisnce inapection report
dealing with mattecras other than sampling and ana Ialo results
acoma within thia exception.. Por this reason, in criminal cases,
vecorda and repurts of cesponse team membars may not be admisa-
{ble. The evidence may atlll have to be presented In the form of
oral teatimony by the person{a) who made the record or raport,
even though the matariala come within the definition of business
recorda, . . .

tn a ¢riminal cass, the defense counaol may be able to obtain
caples of repocta prepaced by a witnesa, aven i{ the wlitnean doas
not rofer to the vecocds while testifylng., 1If obtained, the
records may ba usned In arosa=examination,

, i
Rocords ace not automatically admitted In alther of thoae
actiona.  The bLualnesn recorda sectlion authorises admianlon
*unleas the nource of information or the mathod of clcoumatance
of preparation indleates lack of truatworthinean®, The cavaat
undet the publlo rececds teada "unieass the aources of information
or othar clroumatances indicate lack of truatworthinean®,

Thua, whather ot not the team membera anticipate thak varlous
cecords will ba introduced as evidance, thay ahould make certain
that all repocta are as agcucate and abjective an posalble,
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ANALYTICAL

BIG SCALE pH Meter
“Madel 707-B

Oparating Instructions
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AHA  CICAL BIC SCALL pl awtaik, IOUKL 707-8

Oparating Instruations

Set "dedactor” Switch co "0" position, Rotate
"ealibrata" knob clockwise and counterclonkvias and
obssrve pointar mavamnt, Polater shauld mave franly
vp and down acale an knob e rotated, Than ast
patntat to 7 pH whth "Calibrate" knub,

Remava sample i»v from Probs and rinse Probe in
diacilind or delonined watar, (L€ nefthex {a
available then rinea vith tap vater,)

Ismatas Probe Unkt fn & baakar of 7 pR wuller
solutlon, Turn Beleatar uitch &9 9 + Ratate
Calibrata hnob until pointer rasds 7 pil,

Rinsa Proks Unit wndar tap water or in a'vessel of
olasn vater, and immeras into & baaksr of A pH butler
solution, The mater should now taad A pll, . '

Rinse Peobs Undt and instrusent (e nov teady to tamt
required samplen, .

Turn Balactor Juiteh to O pesition and note reading,
Thie s {eportant, (If Callbrate kneb 14 Anadvertently
rotated during latar testing, it would not be necesssry
to go through Staps ) and 4 apain,) Resat pofnter by
maans pf Calibrate hnod to valus notad above with
folactor Busteh 4n O pasition, )

‘luen aleator Bwiteh go pil.  Sat Temparature dial to
tempacatara of asmple under test,

Whan [iniahad with samplan, rinse Probe, raplace
asople aup and (411 sample qup wich watar to keap
buld maiat,

Tutn falegtor Bwiteh to "Of(", .
To raplace brttery, remove back of metar (A cornas
screvs), Remava nld battery, anap on nav battary,

place (n clip and raplace back, Uss & ecandacd
9 volt Transiator Radio battory avallable locally,
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ANALYTICAL il I'ROUK UHIT

This Proba Unit 1e of a neu type taquiting no raliljing
with ¥Cl solutten. Thia 1s accomplished vith ged tilling
and & catamia junatlen. The Probe Unit must bs Semsraed
above the top of the cup holdar in ordar to maha qenneatlon
with the cagamic junation in the Uody of the electrode,

Olawe Pelyathylene

fempio Cvp  Eletiiede  Dergel
| m'u'ful[mm '
\ 1 e
“ .i-.' L. ,..m\:{t" . .‘ni-m;—: b
Samals Cup Headle
Nokdni
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CINCUIT ORACAIPTION, MAINTENANGE AND CALIBNATION
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RIECOMMENDED HEALTH AND OAFETY PLAN
yoRr TUE FORMEK WITCO OUTE RI/tY
NEW CABTLE, DELAWARE

July 1907

(TonsultTng Flem) Hall Coordinator

Plan Moptud Ty {Connsultling Flem)
{Witeo Corporation Danlynated Ropronuntollve

peatunated Ruprenantative)
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EXECUTIVE HUMMARY

Tha tollowlng Health and Safaty Plan han besn dovelopod Loy the
formor Witeo slta RI/ZPS Lo Now Cantle, Dolaware by (consulting
tlem)e  the tntant of thin plan i to recomnend appropriate
Hoallh and Hale*y proceduras to be followed by nlte poernonnel
dquring the field opovatlonn of Lhin Project. Connulting
annlntanco to Lhe Witeo Corporatlon #ite Repronuntative in
Implomonting, as a minlmum, protocols satablinhod hereln
gheoughout. thane appllcablo activition annoclated with the Witeo
gien tnventligation will be provided by Lhe RIZF cunsultant,

The Witeo Corporation Bive Nepresentatlve may adopt the health
and natety policten and provodures nob Locth ba Uhile Plaig
howovur, {(tho copnultant) annumen no liabillty regarding lts
{nplomeptation unlonn apecitically ayruod upon In writing by a
Principal of (connulting flem)s Phin plan han baon developed on
the bauwln of the Intormatlon found throuyh provicus
Invontigations usdertakon at Lhe Witco Hlte,
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seetion 1

INTRODUCTION

Thin flealth and datety Plan had buon dovaloped for the Witeo $ice
Romedial ITnvestigation/Feaniblilivy dtudy In Bow Cantlo, BDelaware,
thin plan will aerve to provide recommoendoed hoalth and safoty
procoduran for thown ewploysen who may be oxponnd Lo any
hazardoun materialn and conditlons that may bo prasont during the
[ovontigation, The procoduren sot Corth {n thin plan are
donigned to rodugs the riak ol axponury to chomical nubatancen
and phynlcal or othor hasardn which may be proneont {n Lhe noll,
watar and alr agnoclated with the Witeo dlte,  The procodutren not
forth horoin arve developod in aceovdance with Lhe provisions of
0 CFR 19100120 (intertm Pinal OYHA Ruln),  (conauiting lem)
shall bo rosponsibly sololy for compllance with the provislons of

. Lhe pronant llealth and Hafoty pPlan by lts' omployeen unlean
otharwlae spacifiod and agroed to o wrltlng by a Peincipal of
(consultling flrm),

A dotallod nite hiatory can bo found In the Hork Plan developwd
far thoe Witco Site RI/18, The Work Plan alno discunson the
‘ plannod nite activitive and atandacd oporating procudurun, ‘

LU 1.1 Risk Annonnmant ~ Patontlal Chamleal Exponurae

LY e

Koy compounds annoclatod with the Witeo 8ite Laventigation have
hoon bdont it lod amd are Linted In Pable 1=1 along with a vonelne
nummary of Lho hazavds Lnvolved with exponure to vach component,
Tho compounds tintod (n Table 1=1 lave peraintently bhoun
tdantitind throughout previoun inventligationn,

other constltuents have boon tdoatified In the Intormation Lound
In avallable roportn, however, thonns compoundns woras nol
connintently fdont(flod Chroughout pravioun nfto {nventigatlons,
AMditlonally, theno pompoundns have, for the moat parlt lhean
pregent In trace conoeplrationn, and as such do not urteate a
nlgnltlicant hoalth threat to alte employvon, Tho loevel of
pornonal proteostion han boon vntablishod on a connorvativa banlin
to allow for the potential prosence of thowe componunta, Table
{l-zl tincts tho potential vempoundi and corresponding cyposurs
mitn,

Toxleologleal studlen of Lhe compoundn Lislad fto Table )l

indicato that oxponurae to Trichlorosthylons ponen the mong
nlgnliticant haalth thraat of the thras (1) compounds bdentilted,
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Trin{hotaschioropropyl) phonphate (Pyrol®=~0cl) han boan
dotermined Lo be a nop=mutagenle and non=carcinogosnic compound
with no known adverds acuto oxponurae affootn,

tetehlorotluoramathane dnoa highty volatile compound and In nol
axpugtod to be present lo concentrations that will Indueo the
freitant offocts noted Lo Table -1,

Prighloroethylone has hoen [donttfied an a ponsible varclnogan
and to known to have ngveral adverne affocts conultling from acute
oxponuron,  The American Conforonge of dovernmental Industrfal
liyglonintn has ustabliohed a TLV=THA of 50 ppm Lot thin gompound
upsn whiceh rovommendationa within thin plan ace banod,

1=2
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TANLE 1-2
POTENTIAL COMPONENTS = WITCO UITH

LY _or PR

_Sonpound

polyehlorinated BHiphanyl 0.5 mg/md
{54y C1)

ToLrachlorontheny 50 ppm

Chloroform 10 ppm

Brhyl Rehzens 100 ppm

Mathylone Chloride 100 ppm

10 ppm

Mapthalenw

Antheacuno 0.2 mg/m?
Toluone 100 ppm
fylono 100 ppm

plahloradif lupromethany 10 ppm

Pontachlovrophonol 0.9 mu/mJ {nkin)
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1.1 Nlak Annesnmont = Phynical and Qthur Bazardn

The Witeo Blte RI/EY pones povaral phynical hazards Lo thuse
workors dlroctly tnvntveed with tho nite activitioen,
Lmp lomentation of foauible wuginearing vontroln and nale work
practfcan will groatly veduee tho threat of phynical dnjury duv
Lo the tnhoront hazavds prosent at the nite,

anardn amnoelated with the nite ineludo Lhn prananco of
undorground utiittion, and hoat atrosn, tueh
ho threat of [linean and injury to alte
{dared 1n the Hoalth and talety Plan,

Phyntoal h
huavy moachlnory,
fnherant hazardn pong L
parnoniel and must boogonn

'l.2 Applicablo Regulationn

Fodoval and wbale agencien have eutabl inhad standards and
guldalinen addrenning workar protegtion and nale work practicoen,

! Those rogulatinong may or will Lmpact tho mannur In which tho

; Witco RIZF tn conducted, Table -] summariaes Koy vegulatlonn
that munt be considered and/or tollowed durlng the Witco Oito

tnventigatlon,
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OECTION 2

PROJECT ONGANLZNTION AND RESPONSIDILITIEN

The following rospomibiiitlon and authorlvion have boon or will
ba annfgnod to dentgnatod parsonnel for Che duration of the Witeo
Slie RLZEN,

201 pondgnatod Representative and Project Hanagor

Paornon duly appointed by (eonnulting Clem) to act In o
nupnevinory capacily over all fte' onployvens and activitlons with
roupact to bun' gontractual abligations to Wlteo Corporation tite
Hoprasentativaes during v Witca Stte Invesrlgatlon,  The o
{consulting rlerm) Blte Managor Lor thin lnventligation (n |
tanponsiblo for annuring that the Health and dafoety
ronponnibilition are cacriod our fn conjunctlion with thin slte

{nvont fgation,

2.2 HBlto Managur ‘

Fornon duly appolnted by the {eonnuleling Flem) and undor the
nupurviaion of the Project Manager to conduot Cleld and related
actlvitian spuctfle Lo the Witeo Otte tnventlgation, The Hite
Managar Ltor thin Project In ronponnible for varrylng oug
(eonaulting flem) Honlth and Satucy conponntbilition on the nity
ab dunlgnatod by contrastual agravnents botwooen {connulting Liem)
and Lhe Witeo Corporation Bite Hepresantative,

2,0 Witeo Bite ponlgnated Repronontative and Witeo /Kb
Trujuct Hanagsr

Pornon duly appolnted to monltor all novvicen purlormed by
{connulting flem) or s donlgnated nubcontracter,

2.4 Hitg Bafoty offlooer

Puruon duly appointed by a penignated fwpradeitative and having
- rouponsibilitity tor the Cinld implomontatlon,
avaluation, and any noveasary (leld nodificationn of
tho deniynated Hoalth and Safoty Plan)
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rosponnihility for mnlntnlnlnq nduqunLu“ﬁﬁpﬁfiuﬂ'ﬁfwéiyl”“'v

porsonal protective squipment an well an calibration
and maintonancy ol all monttoring tnntrumontn,

authorlty Lo sunpand wark during the Witeo Slts
Invaastigation duo to any lnoltectivenenn of thin
linalth and Sataty Plan,
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HBECTION )

HEDICAL MOMTTORING AND PERUONREL TRAINING REQUIREMENTH

3.0 Modical Monltoring

The U8, Dopartmont ol OBUA ban entabllishoed requlroments tor a
modleal survelllance program dosigned to monitor and reduce
hoalth rinkn Por unmployoun potontially oxponod to hazardoun
matorialan, Mhin progream has beoen donlgnod to provide basaeline
madleal data for aach umpluruu tnvolvad In hazardoun wante
oparations Ineludiog Clold activition and to datermine hin/her
ablliLy to wear peraonal protectiva oquipment, nuch an chomleal
rusintant clothlog and vanpleators,  The modical oxamlnationn
mual he administorvd on a pre-umpioyment and anoual banin aml ds
warranted by n{mptomu of exponure ov apeciallisod activitien,
Thowo axaminations ahall be provided by employers without cont or
logn of pay to the amployaea,

AL nlty poesonnel Involvoed with the Witeo Hite RI/#Y actlvition
may be requlted to have particlpated {n a medleal monitaring
program novting spocifications of 29 C¥R parta 910,120 4, due to
tho potuntlal prosence of chemival compoundns annoclated with the
Witco Bite and anticipated activitien, The oxamlning phynlcian
in roquired to make a report to the smployar of any medical
conditlon which could place nuch employeen at {neroanoed tlnk of
woaring a roapivator or other perasonal protection equipmuent,
tach omployer oangaged in aite work nhall ansume the
vonponuibliity of maintaintng slte perannnel mediaal records an
vogulatod by 29 CFR 1910,20 whore appllcable,

A modical program {n coygulrod for all thone omployoen who woar or
may woar resplratory protection an ragulatod “Y 29 CFR 1910, 104,
Thin program munt dotermine an Individual's abitity to wear
ronplratory protection while porforming denignated dution

1,1 Porsonnel Tealning

tite porsonnel annoclatod with thone flold activitlon In whieh
tho potontial for exposure tu hazardoun substancun exintne may boe
roquired to participate In a hoalth and nafety l:rnlnlnT progeam
that complian with the 0.0, Dupartment of OHIA intarim final
rogulation, 29 CIC 1910, 120, Phin program munt {nntruct
anploynen on guneral heoalth and nafuly principlos and procoduraen,
proper operation of monttoring Inatrumenta, and unu ol pursonal
protect fve vquipmant,

TONT:
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o addition, atte employoen must undergeo atte-npucetf e training
priopr to the start-up of any glven projecl or Lask, An
avtivition change at a particular alte, rolated tralning must be
providmt an aeconnavy,  The site<apocitic Lealolng munt addeong
potontial hasards and annoctatod rinks, nite oporating procodures
and nafo working practicuen, docontambnatlon proceduren, omeryoncy
ranponne and nlte control methodes to bo omployed, A Hito=
Bpocttic Noalth and Safoly Plan such as thils must bo dovaelopml
and provided to all pornonnel Involved In portinent Cinld
activition,

Additional, spoctattezod Lralning must alno be provided as
dletatnd by tho naturs of nfte accivition, Opaclallaed tralning
munt bo providaed tor activition such an conllined apace entry,
uxecavatlonn and handiing of unldentifiod subntancon, Employoos
fnvolvnd 1o thene typen of activition shall bo given off-nity
bantruction vegarding the potential hazardn involved with nite
activit oy and the appropriate health and nately procudures to be

followad,

Thoso tralning requivements may apply Lo the Witeo tlte
Invontligatlon based on the achodulod alte activitlion and the
potuntlal compounds promant, ALl nlte peraonnel involved ahall
have troceived the roquired banle Lralnlng dincunned above whare
applleabla,  Exhibit 3=1 will bo uned by (vonnultlng firm) to
dovument Len' Bubcontractor slte poraonnol an having met Lhe
tralning rvoqulromentn npociflod Lu 29 CEN 1910120, 'The
approprinte oalth and gafoty Plan shall by discributed to all
nlto porsonnel and dincunned prior to the start of fleld
activition, Npaclalty tralning shall bo provided as delermined
Dy tank and ronponstbility, ALL tralning of poraonnel will be
condugtod under Jlroct suporvinton of a tralned Hlealth and dafaty
pllleor,

ALY
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PXITET 3=
HUBKONTRACION OCCUPATIONAL HALETY AMD 1ML CRletTiTeALton

MaECH

e s ot ot § b e et S S bt e

UATTIACTO

-~

1o tontragtor cortillon that the followlg pormtonnel to by employed
on the Witeo Site havo mot the Collowlng requivemonts of thu
OUIEA tnzardous Wanto Opecatlonn Htandard (29 CIC1910,120) and
° othwr applleable OSHA ntandardn,

gintractor Pernonnnl Trainim fanpieator oorkification  Medical Examipatlon

2, omtractor covtifion that {t han vecolved a copy of the titte
afoty and Mealth Plan and will onnure that Ltn anployoan are
Informd and will comply with Jte rogquiroments,

T Oontractor furthor cortlffon that. {v hans read and undoerstands and
will cumply with all provislom of {tn cuntractual agrewmnt with
(connutting £ion) and Witco Gorporatlion tite Repronontat ivon,

tifgned hatu

SOTRITE
"

L4
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BECTION 4

GUTE MONITORING AND
PERUONAL PROTECTIVE LQUIPHENT

4.1 dito Honitoring

Mold activivion vakling place during the Witeo RI/E may cruate
polentially hazavdoun conditionn, sueh an the ruoleasy of
hagardoun subntances {nto the braathing nspacu, Thono subatancon
may be in tho form of mistn, vaporn, dustn, or fumen that can
antor the body Lhrough tngention, lnhatation, abrorptlon and
divect contact, Othor paramoetors Lhat may bs ovaluated lncludo
aiploslivity, almoaphetic aiygen cantent, toxle gan roneenteakions
and radloactivity, Honltoring #ite vonditions and parvameturn
onautes approprlate pernonal protective moanuren arve omployed
during site activition,

Tho Collowlng describen the monitoring parametors to be ovaluataed
during the Wiceo 8ite Investlgation, Recommondod inatruments to
bo uned are alno provided tn the diacuanion, ALl Soatrumentn to
bo unod during nlte activition munt moolt the ¢atabllahed
roqulramonta aol Corth by OSItA, HMOUA, RIUBI and utate agunulog
whora applicable, Actlon leveln banod on monltoring reasultn arvo
dincunnud In the Lollowlng nectlon,

Orgapnie Vapor Congontrationn » will bo monltored
routnely Tn the broathing apave with an organte vapor
mator, Organle vapor cancantralions may bu unoed an
action lovel critoria tor upgrading or downYl‘adllm
protoctive sgulipmont and tmplomenting addlitlonal
procautionn or proceduren, A backup orqganic vapor
meter should be present theaughout alto activition In
tho avent of an Instrument malfunction,

Explonivity = will by monltored parbodically during uite
ncl;mw. Measurementa obtalnod Leam thin Inatrument
will bo unmd an aotlon lovel eritvoria tor lnstitution
of additlonal procautionns, slte svacuation and
protuctive equipment neloction, An Instrument capable
of {ndleating tho porceniage of Lhe lowar axplosive
Limit for mubstancou pronent at Lho nlte should be
utlllwod,  Ayaln, a backup or sacondary moter in
rocommonded durdng afto activitian,

Toxle Gap - will be monltacved only durlng eonfined space
acbTvitien or an warranted by infermation nbtalnwd
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durding Lhe alte (nventigation, The monftoring
fontrumont should fndicate Lthe prenence of hydrogon
nullide Lo parts por mtilton and slgnal an alarm an
concantrationn of % ppn or groater,

Madioactivity « baned on avallable intormation, [t {n oot

nacennary to monltor for radivactlvity during project
activition,

AL alte monitoring will be eonductod by or under the suporyinion
of tho flte Batuty OfFlecary  ALL readings obtained will be
rocordod o oa dodleatod wite notebook by the {ca Operationn
Managor and/or Connuliant, ‘The #iee Bafety offleor will malotaln
all monttoring [nstruments  oooughout the slte {nventlgatlon to
annute Lholr roltabilivy amd - poe opeeation,

4,2 Aotion Loveln

The Collowing actlon levalae have beon entabllishoed for activity
connation, nlta ovacuation, omerquncy responss, and the upgrade
or downgrade {n the lovel of paersonal protgctive eqgulpment,
tovel D porsonal protuctive equipment as dencribod Lo thin flan
will ba permitied for thone activivlion and vporations that do not
ponu a potontial throat of oxpusure to toxle or haszardoun
nubntancan and whuro voncentrationn of organic vapors do not
oxcood 25 ppm In tho breathing npace, Thin level ol protection
han boon vatablinhed baned on ono=hall the ‘Threshold Linit Value
of Trichloroathono (FLV = 50 ppm),

Organie Vaporn

Half Cace vosplravtorn with Level € proteetion an
dencribed 1o this plan will bo uned whore organie
vapors pueslint botwonn 25250 ppm in the breathing
apacas A full Laco veapleator with Lhe proaacriboed
Loval ¢ annomble will bhe wora whore organie vapurs
poraiat botwewn 290=900 ppm tn thoe breathing npacu,
Hite porsonnul ahall don nelf-contalned broathling
appavatun should organle vapor cencontratlonn roach or
oxeoud Y00 ppm In the breathing apaces  Tho watablinhed
aotlon lovel In banad on one=hall the Thrashold Limit
Valuo of %0 ppm for Trichlovonthsne and a protection
tactor of 10 and 90 for hall facw and (ull~lave
roaplrators, respectlvely,

Eaplonivivy

ALl ntto acclvity will coanw whorover Lhe lowor
axplontve Limtt roachon or oxceodn 208, Tho nlte will
then be nvacuated ol all pernonnul an quichly an
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£ ponniblae.  Flre oftflctaln wiil be toformed of the
wltuation ao that offoctive muadutan can bo taken to
ollminato the vink of wxplonions A lowsr oxplosive
Timit in the ranga of 10-20% wlll roequlce Lhe dne of
intrinnieally nate luntrumonts and vquipment for all
avtivity, bmployoan munt uge extrome cautfon updey
thone conditlons to avold actlonn that may provido a
notiren of tgnit{on,

Tuxie tiny

AL onite netlvivy will coano whore hydrugon sultide
gonguntrailonw reach or exgued % ppm,  Blte personnwl
will dun aeltscontalned broathing apparatus In order Lo
continug activition whore Wyt lovels parnine al or
above % ppm,

4,3 Pornopal Protective Lgulpmont

Pornonal protactive aquipment requirvemonts munt be sutablinhed
for the Witeo %ite W1/ basad on tho ansesnment of potuntlal
hazavds tdantiflad In proceding reports and nlte charactorizatton
(ongineoring controln shall also bo Implementod whenuver ponnible

\ to onhanse worker protection throughout the tnvestigatlon), All
appllcablo ntato and Fudeval rogulations will be adhered to |
during the nite oparations rvogarding worker safuely, angineoring {

gontrols, and work pragticoen,

The Bite Baloty OfClear will dotormine whothor or not a level of
protwction can by upgraded or downgraded, Changon In lovel of
protectlion will by rovorded In the dedicated vlte laghook alony
with an oxplanatlion an to why changun wore made, lLnvel b
prutectlion may be used Lor those activitien that do nob ponu a
potuntinl threat of vxkposure Lo toxle or hagardous aubabapcen,

' Lovel ¢ protection vill bo requirad an determined by action
tevels atated {n the praasding asetlon,

Lovol I Protectlon

a, Prounuce damamd cancade alr nrutom ot gther nultabile
nolt=contalnod, prossure domand braathing appacatun,

D Chomical=ronintant ulothing nuah aa Poly-coated Pyveks®
or faranox®,  fuiin witl be one ploce with bootien and
slantlo wrinl bandn,

¢o Outor nhtrile and fnner tatex aurgleal gloves (hoth
chemical tosintant),
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lovel ¢ Protoction

Loather hootn with rubbor ovorbootn,

Chumbeal=ronlntant tape over protective ¢lothing an
noconaalry.,

optionn an roquired

v Covucalln

2, Dinponablo outer hootn

i Fage ahiold

4y Bnoapy mank an approprlate
9. lard hat

6, Lar protectinn

iy

b,

Cy
t,

0,

{mvol D Frolwg! Lo

Futl-tasn/hatr-face alr purifying voaptravor squlppod
with approprinte organie vapor canistern or cartridyon
munt bo worn (all personnel roquicing resplratory
protectlon aro Cit tuntud with the rewplrator to bu
unod {0 the Cleld)s dunt pro=tiltors will bo avatlablo
and utillzod an warvantoed by alte conditions,

Chomfcal=ranintant clothing wuch an Poly=coatoed
Tyvokn® or Barane®, Hults will be ono pluce with
nootion and alastic wilat bandn,

outer nltrile gYoven and Lanor latox nurgical yloven,
Loathor hoota with rubber ovarboota,
OpLlonn an requiredy

Iy Coveralls

2 Dinponable outor bootn
1, Laeapa madk

Ay Mlard hat

Y. Irace nhivld

6, pur proteet lon

7T, fiatoty ?1nnnuu

0, Chomlcal=ranlatant tapy

e

1,
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Covaralln or long nloove nhictn and lony pantn,

Oouler nlerile gloven at a minfmum, toner latux
surglaal gloves arve roconmendnd whore pratical,
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Loather booty with rubbee overboota,

d.  options an requivaed

1. Dinponablo outar hoatn
2, Hard hat

3. Hataty glaanan

1, Ear protection
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SLCTION %

DECONTAMINATION

5.0 Gonoral

Purnonnel fnvolved with the Witco tite activition may bo exponod
to compounds Lo a numbar of wayn, dunylnn the mont ntringoent
protect lve peoceduren, Hite personnel may vome In contaot with
vapara, ganen, miatn, or parilculatos In the alr, or may comn lIn
gontact with nito media while performing site dutlon, Une of
monltoring Inntrumentas and nlte equipsont can alno venult in
axposure Lo hatardous subntancoen,

In gonaral, ducontamination fnvalven ncrubbing with an
Moonox/wator nolutlon foilowed by cluan watur rinmon, All
disponable ltoms ahall be dlnposed of In a dry contalner,
Cortaln partn of gontaminatod venpleators, such as havouvns
annombilen and leather ot ¢loth compononta, are difficull to
dugontaminate, 1 gronnly contuminated, Lhoy may have to bo
discardvd.  Wubbor compunentn can bo noalad I soap and wator and
natubbed with a brush,  In addieion to boling docontaminatoed, all
ronplratorn, non=dinpenable protective clothling, and other
pecnonal acticlen muat by sanitized “etpre thay can bo usod agaln
it they bucome nolled from eahacation, body olla, and
porapiraylon,  Tho manufantursr's Lastruetionn should be followed
(n nanitizlng the vosplrator maskn, tho Site Sateby Officor will
ha ronpansible for Lhe proper maintepancae, decontamination, aml
nanltizing ot all ronplrator oquipment.

The decontamination zone layout and proceduren should match the
proscreibed lovols of personal protection, A detalled dlncunnion
for the satablishment of the deconvaminatlon zone and Lhe
procoduron roquired tor the varloua loveln of porsonnnl
protuction followny

Brolunlon tone (F2). The nite of activity, {t {n conniderad
to bo potentlally contaminatad, Appropriate personal
protective oquipment munt bo worn while i thin aone,  Thin
20Ny 14 nnrmnlly poparated Erom Lhe cunlailiant taedustion
sone by a 'hotline' or barrier to provent porsonnel from
entoring the exelualon zone boundary wlithout protective
oquipmont, The axclunion gonv will extend Lo an area that
axhibiun backgraund loveln of monitorlng parameters, At a
mindmum, this zone wlll radlate tao a diatanpe of 20 faot
fram the palnt of oporatlona,
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contaminant Reduction %one (CRE}. L6 o within thia ¢
ithat tho decontamlnation proconn o undee voen, Sornon v,
and tholr equipment muot bo adequateoly de.autaminated botora
laaving this #one for the suppurt 2ong,

Support Zonn (82),  The support zonn in connldored to be
uncontaminavedy an nuch, protective clothing and aqulpmont
aro not roqulroed but should be avatlable for uao In
emorgenclon, AL oquipmont and mavervlals are atored and
matntatnod within thia 2ono.  Protective clothing In put on
In the nupport zons holore entering the contaminant
roduction sonu,

The nature of the Witeo Blte activition Lo nuch that the
autabl lahmont of a decontamination line may not be practicel for
all slte amployoon and agtivitiva, The Collowing proeeduren have
buun catablinhed te provide alba paraonnel with minlnum
gutdellnos for propor decontamination, Thess minimum procedures
must Lo followod by poersonnel leaving the polnt of oporations
donignated an the exclunion zone, ‘The decontamination provesns
shall take place at a reanonable dlatance away [rom any area of
putuential contaminacion,

5,4 Minlmum Degontamination Precadure

Porsonnel loaving thoe pelnt o aporationn nhould wanh outor
yloven and bootn whonover ponsible, AL a ninlmum, thn outer
bootn shall bo rvemoved firat and stored In an approprlate avea or
proporly dinponed of v Outur bootns munt be properly wanhoed whots
drosn eontambnavion i ovident,  Paroonnel shall thon tomove and
dinposn of tho Tyvek covaralln, bornsonnel dhould rumove Lhe
'l‘rv«;k covarallp so that [nnor glothing doon not come in vontaot
with any eontaminatod nurfacon, Alter Tyvok romoval, potsonnol
ahall romove and dincard outor nlerlile gloves, Porsonnel shall
thagn removs the resplrator. wherv applicable,  Respiratuers shall
ho dinlntoected bhotwoun une with towsletbton or obher nanitising
mothodn, A wanh atatlon, at a minfmum, wlll be presont no that
sito porsonnel can thoroughly wanh hands and face after loaving
the point of aperations. A portable slinwer unit may by nuconaaty
deponding on provalent nite gonditionn ov pactloular activition.

Portablo wanh atations ahall Lo utilliged tor aany and officlont
aceann,  Tha wash atation shall consfat of a patablo water
nup)lr, hand soap and vlean townln, JPortable sprayor unlts
Ctitod with Alconos asotution and potable watac nliould alao ba
avallavlo to wanh and rinie off grosnly contaminated bootna,
gloven and equipment, The Site Balety Officor will monltor
dacantaminat fon procodures to ensure Lhaele otfoctivanenn,
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Hodifleatlonn of the docontamination procodure may Lo neconnary
an dotormined by the Stte Sataty otficor™ obssrvallona,

5.9 fivandard hocontamination Proceduroe

The tollowing Lo a typleal decontamination procedure Cor Lovel B
Parnonal Protective Baulpment, 8ite personnel should omploy tho
appropriate nteps baned on tho lovel of proteetion vmpYnynu
whanuvar posaible,

Loval b = Parsonal Protectlon Decontamination Procedura

fitup ) == Boyrogatod Bquipment hrop

Doponit equipmoent {(tonln, nampling dovicun, noton,
monltoring tastrumenta, vadton, ete,) uned va the slte onto
plastic drap elnrhs,

fitop 2 =~ loot Covern and Qlove Hanh

Outor boot covern and outor gloven should bo acrubbed with a
docontamination solutfon of dutevgent and water,

fitep 3 == Ripno 0L Boot Covern and Gloves

Dooontaminatlon nolution should be rinned off boot covorn
and yloven unlng goneroun amountn of walter, Repsal as many
timow an nuconnavy,

tep 4 =~ Tapo flamoval

Romove tape [rom around boold and glovos and place into
contalnor with plantie linor,

itap 9 == Boot Covar Removal

Ramovae dlaponable boot vovers and place into eontainer with
plantle Lliner,

fitan A == Qutor Glove lemoval

Romove outer gloves and doponlt In contalner with plantioe
Linar,

fitep 7 =~ gult/Bafoty Boot Wanh

Complotoly wash aplanh ault, BCBA, gloven, and wafaty bootn,
Caro should bo oxercined that no water ls allowed Into the
HCUA vagulator, [t Lo suggestod that the BCOA regulator be
wrappad {n plantio.
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fitap 8 == Hult/8afoty ool Rinne

Thoroughly rinne of £ atl decontamtnation solution from
protactive ¢lothing.

fitop Y == ‘Tank Changen/Canintar Changon

Thin (o the tast atep o the decontamination procedure for
thong workern winhing Lo changs ale tanks and return to the
urclunfon zono.  Thoe worker's alr tank or gan{ntar (n
axchanged, now outur glove and Bov covars are donned, and
jolntn tapad,

fitop 10 =~ Romoval of Hafoty hootn

femove nately bootn and deponlt In contaioor with a plastle
linor,

fitep L1 ==~ BCHA Bavkpack Ramoval

Without removing race plocu, tho BCBA baokpavk nhould be
ramovad and plaved on a tablo, The face ploco nhould then
by disconnected Crom the remalnlng BCBA unit and thon
progosd to the noxt atatlon,

ftop 12 =~ fiplanh Hult Hemoval

with cave, romove aplash null. The extorior of the aplash
sult nhould not como Ln vontact with any fnner layern of
clathing,

Htop 13 == [nner_Glove Hanh

The taner gloven nhould bo washoed with a mild
decontamlnat lon solutlon {detergent/watar),

ton 14 =« Innar dlova flnaw

Gonorounly rinne tnnee gloves with wator,

grap 18 == [facs Ploce jlemoval

Without touchlng face with gloven, remove lace plece,  Fagw
place should he deponlted fnto a contalner whieh hap n
planctie liner,

Bop 16 =~ Innag Olove Nemoval

Kemove {nnor glove and doponit {n contalner with plantia
Linor, ‘
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Htop 17 == rleld Wanh

Wanh hands and Tace Lhoroughly, 10 Wighly t~xte, nkin=
gorronive, ovr nkin-abnorbent mater{aln are known or
nunpuated to b prasent, a nhowat nhould be taken,

Lovol € and Level B Bornonal Protection Docontaminatlioy
N I'togadure

Thin dacontaminatlon procodure Lo Loval € and Lavael D pernonal
protoction will employ applicable atopn detaf{lad {n the Lovel 1
dueontamination procenn,

5,3 dampling Egulpment and fample Contalner hegontamination

! AL non=dinponablo nampling oquipment will bo docontamtinatod with
: an Alconox/watur solution followed by a cloan water ctinnn,  As an
added procaution agalnnt cronn=contamination, all non-dinposable
cnampling vquipment will be rinned with dintllled wator, ALl
dinponablo nampling oquipment will be propocly disponud of in dry

contalnors,

‘ lofore loaving the nite, all namplo contalnern will be thoroughly }
decontaminated using an Alconox/water nolution followed by a
. gloan water rinse, The ducontamination procedurs ahould fnclude
# a complate scrubbling of the contalner's nurlace Lo remove
: posnible contamination, Care must by oxerclowd to prevent damaye
to sample contalnor Ldentifleation laboln,
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SECTION o

ST CONTHOL AND COMMUNLCATIONS

6.0 __Bito Acconn

P Accuns Lo the Witco tito activition munt bo Umitod to authorized
pornonnol,  dueh pevnonnal {ncludo {connulting Llem) wmployues,
donignated pquipmont oporators, and denlgnated Witeo Corporation
repronentativen, lowever, accend Into Lhe ontablinhoed wxelunlon
sdonv will boe tlmlted to thono pernonnol woaring appropriate
parsonal protective oquipment:  Tho exclunion zonw will be
vordonod off with flagygling tape or other sultable {ndicators
danfgnating the axeluaion gona boundary,  The zone will alao bha
monltorad by the Slte Haloety affluse to ansure persannel do not
ontor without proper poraonal protectlon,

lgn=in proceduren may bo (mplomentoed to enpure that authorized
purnonnol only will participate {n the 1nvuntlunuor¥ activition,
Thy Blte Operatlionn Manager will coordinate thin offort and
makntaln the gunorated documontatlon accordingly.

6,1 Bite Contreol

Tho Witeo Blte la nucured by Laenclog, however, the alte In not
routinoly patrolleud by polleo or any independont necurity
dopartment, Thun, certaln proceduron munt be followed Lo endure
auftablo afte vontrol and Timitatlon of asuenn o Lhal Lhooo
peraonn who may ba unaware of aite conditions are nol exponed Lo
Inheroant hazards,

Woll covs will be wecurvd Ly sultable locking dovieen to prevent
unauthorlzml acgonn, ALl hoavy machinery am) equipment shall be
loekod or chalnoed wach wvaning upon completlion of dally
aclivition, ALl potentlally cvontaminatod modla, nuch an purged
gqrosnd water, auttlags, and solla, will bo covered w#ith plantic
priop to loaving the site sach day,

TR
h=)

LE the page folmed G this faame @8 ot s Aeadablo on Tegable ab this
Catedy (6 (8 due to subostaindand colur on comd ctean af Hie oalginal pige,




BECTION 7
EHENAENCY RESPONEE

1.0 Bmorgongy Ronponng

In the ovent of an amovgency, slte parsonnol nhall nlygnal
dintrony with throo blasts from an appropriate hoen (car horn,
alr horn, vrey)o  ALL appropriate avthorlivion will then be
fmodiately noviflod of the natute and extent of the emevguncy.
Hodleal pordonnel will b Loformed of nlte hazardn and activitlon
prior to project inftlatlion no that omergoney nltuatfonn can b
handled munt efficluntly,  Table 7={ provides a Hat of {wportant
tolophone numbern Lov une Lo neconnary nlbuatlonn,

7.1 Renponaibllition

Tha Ulte Sataty offlcor will be tvonpunnible for teaponding to all
omerguncinn, The #ite Bafoty Offlcor will)

1. HNoulity approprlate individualn, authorltion and/ov
hoalth caro tactlition of the act{vition and hazards ol
the {nventigation, tabtite 71 wlll bo ponted within the
tiold oftico v any other visihle locatlion,

20 Fanura that the Collowing nafely equipment in avallable
at thu alter  oyowanh sxation, tirst ald suppllen, and
f{ro uxtinguinhorn,

Y. Have vorking knowlodgs ol all safebty wquipmunt
avallable ab the alto,

A Enmure that a map which dotalls the mont dfrect roule

Lo the noavant honpltal ahiall bo promloently podatoed
with the emergency tolophone numbura.

ToA _Aveldanta and Injurien

In the evenl ol o nalaty av haalth emergency at the slte,
appropriate omprgoncy measuren munt immediately bo taken to
anniat thono who have boun injured or wxpuned and to protect
othetrs Crom hasardn, The $1te Satoty OLfLeer will he Immodiatoly
nobiflod and will respond aveording to the soviounnena cf the
Injury,  Parsonnel tealned Lo Plest-Ald should bo prasent durlng
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pita aatlvitien to provide appropriate trsatment of injurien or
(1ineanens Ineareod durlng operationn,

1,1 #ite Communioationd

Pwo=way vadlon may be used during the Witeo Blte RI/FY activitlon
to tactlitate Clold communieationn, lland nignaln may alno be
dtilized whore rvadion are lmpractical or unnafe. 1t ponniblo,
mobllo phonen shoultd be prosont during nlte activitien for
onergency runponna and offive communleattonn,  Public telophonen
will be locatud prior to the atart-up ol astivition an back up Lo
tho moblle phonon or as the primary off-nlte communication
notwork,
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TABLE M-

TELEMIONE NUMBER L1yt

ALfidiation (Hame) ‘To laphone_Numbop

(Connulting Elem) Denlgnated Ruprosentative
amd Project Managor

{Connulting tlem) 8lite Manayor

Witeo Danlynated Nepresontatlive and
Projuel Managor

(Connulting Miem) Ulce Bafoty OCClcov

{Connultlng tltm} Nealth and Halety Cootrdinator

Emorgenuy

Police - How Cant Ly Clty Dopartmont. = (302) J22-9000 B
tlro - Uoodwill - 911

Anhulanen < tondwi Ll - 911

tonpleal

Addresss = Chrlatlana Hospltal
47199 oylotown/tianton Hoad
Nawark, Dolaware 19710

(302) 733-1000
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BECTION 8
UPECIAL PRECAUTIONS AND PROCEDUREH

0,0 potontinl Iinkn

The Witco BLto RRI/ZIM ponun potantlal oxponure risks Lo both
chomical and phynleal hagardae  The chonteal cinkn hava boon
okplatnnd in dotall Lo the provioun sections, The potential for
chomi¢al oxposure to hazardoun aubstancen ia nigniticantly
roduced through the une ol pornonal protuective c¢lothing,
ongtneering controln and (mplomentation of nate work practlcen,

OLhur potantial hazarda that ave assoclated with the nlte
activition includo Injury from heavy oqulpmont, heat ntruen,
construgtion rolune, and undergeound utltitlon, VProcadtionary
meanuran have buon ontablinhed to ceduce thens rinkn to a wminfmun
during slto activition,

sl lNoat 8Lronn

The timing of thiln projocl In duch that hoat stroess may pono a
threat to Lhe safoly of site porsonnel, HWork/Hest rogimons wifl
bo omployed an nocunnary su that paenonnel do not nulfor adverne
oftagts from heat atrown, fSpoclal clothlng and an appropriate
dlot and fluld tntake will be rocommended to all nlve personnel
Lo Lurthyr reduco hoat stronn hasardn,

0,2  lleavy Machinury/kguipment

All aite sonloyoas munt romaln awate of thono alte activitlen
that Jnvolve the une of heavy oquipmont and machineiy,
Ronplratory protection and pretactlive oyowoar may bho worn
Lroquontly during nite activition, Thin protective equipnent
alynificantly rvoduces poriptiveal vinion of the wearar

Thovwlare, Lt Lo ennontial that all eomploywon at Lhe dlte
oxvrcine oxtreme cautlon during oparatlion ot oquipmont and
machinery o avold physically injury to thomselves or othern,

0,) Conntructlon Matorialan and tiite Rofune

AL conatruction matorialn and afce tofuse should be contalned {n
appropriate areas or facllition, tite peraonnul should make
cavtaln that nalln, lumbar, cement ota, are not ncatbered

=1
""a‘ i .
oy, e »1£

PEothe page getmed (o Chis frme (4 o ad seadadbe or Logeile g8 Chis
Pabet, 6 3 ddue e substandard color ov vandiotion of e aa Gt page.,




throughoul the arvea of activity and thar all trash and acrap
e matorials are fmmedfatoly and propwely dinponed of,

Uod_ Underground tLilitlon

Undorground utilttion nuch an oloctrival L{non, gas Yinon,
Induntrial avworn ole, munt bo ltdontifiod and located prior Lo
ntarLeup ob any aclivity Involving nubnurfoco oporations, Buoh
actlvivion Inetude noll borings and woll Lnstallation,

.53 Conllnnd Space katey

Blto porsonnel must obtain prior weltton pocminnion from a
tralnod hualth and satety officer {n vedor to onter any gont ined
or somi=conlined npaco,  Confinod or nomi=confinod npaco untry
requiten, at a minfmum, continuoun monltoring for organie vapurs,
toxie gan, abuwoaphaiic nxygon; and axplinualvo condlttonn-
Monltoring rosulte will [ndicalo whother the aroa can by gpLered
saloly, and if no, will dotermine the level of pursonal
protaction nocennary {or continod spaco actlyitles, Flve minute
ancapn manks at a ninlmum munt be readlly avallable to all
omgloyaun entering the confined or neml=conflned apaca, Other
procautlons {nclude thy uen of 1lfelline and 1ife harnenn an
q detorminod by site conditionns and activition,

B0 Additionnl Hafoty Practisen

The Collowing are {mportant nafoty procautions which will be
onforead durlng thin inventigations

1. Bating, deinking, vhewlng gun ue Lobacco, smoking, ov
any practles Lhat lnoroanen that prababllity ol
hand=to=mouth translor and fngentlon of maLocial ia
prahibited {a any arva dealynatod an contaminatud,

4 llandn and Cace munt bo thorouyghly wanhod upon loaving
the work arva and botore eatlng, deinklng, or any other
avtlvity,

1o Whaniover devontambination proceduron for outer gacmwile
ary In wtfoct, the aptire body nhould bhe thoroughly
wanhod an noon ayg posniblo aftor the protective garment
tu removen

4, HNo excunnive Caclal hale which lotortaran wlith the
oftoctivanonn of a conplrator will by permltind on
poctonnol roquiend to woar roespivatory protection
oquipment, ‘The reaspirator must teal agalnant the [ace

{UECRN (T
" thap

N=2

P the page gitmed (o Oy game o8 ot ad veadabte ot Tepahte ay thoy
Lty 00 Oyl fosebatandard cotor en condction of he ox il pige,
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10,

no that the woaror veagulven alr only theough the alr
purtfying cartytdges atvachod Lo the tespliator,  Plu
tuating nhall be performed priov to resplrator une to
ansure a proper sual e obtaloed by the wearer,

Contact with potontially contamlnated nuefacos should
bo avolded whonover posaiblo,  Onoe nhould not walk
through puddlon, mud, or othor dincolored nurlacon)
knoal on groundy tean, it or place oqulpmont on deumn,
guntalomen, vehiclon, or the ground,

Modlcine and aleohul gan potantiate tho offoct from
axposure Lo eertaln compoumds . Proscrlibed drugs and
aleohol e boveragen nhould not by consumed by personnuel
fnvolved [n the projoect,

Furnonnel and squipment In thoe work avean should bo
mintmlzed, vonnintont with effoctivo slte operations,

Work arvan tor various operailonal activitive slould by
untablinhod,

proceduren (ot loaving the work area munt bo plannod
and lmplomented prior to golng to the site. Work arean
and decontanination procedurnn munt bo aeotablinhed on
the banin of provalllng slte conditionn,

Ronplratora will be innuod tor cthe exclunive une of ane
worker and will bo cloaned and dininfected after oach
utie,

fafoty gloven and bootn nhall be taped to the
dinponable, chamleal=protoctive nults as nuewnnary,

AL unnato oquipnent lely unattondod will be idontifled
by a "DANGER, DO NO'T OPERATE" Lag,

Holoe wufClern ur var plugn may bo roquired for all
nite pornonnel working avound heavy sgulpment,  This
coqulrsmont will bo at ithe dlegretion of the Bite
Bafoty Offiver, Dinponable, Lorm=Citting pluygn are
prelorred,

Cartridgon Lov alv=purifylog ronpleatora in uso will be
changod dally at a minimum,
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APPENDIX C
1014, CONCENTRATION AND GROUND WATER

QUALITY DATA ~
TRACE OR NON=DETECTABLE CONOTITUENTO

Joag

M
’

o
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Sol1 Congentration Uate

¥ltgu Chemlgal Company
Other Conatituants not datectod or prasent &1 (0 ppb
tali valuas by ppo)

Datautlan
Paranater Linl) Uate Sampled, Sanpier lor|ny Logat lune
! Alkgh sulst]tuted bontanas 20 s/10aa/ny, PAY 1,8 400,00
- Proprl beniane 0 5/19:30/0 3, PA3 1,8, 5, 4,9%,0,1%
X 1rlnethy) aylany) 50 5 13-200n 3, A3 Vo2 3 4,99,0,10
. 1,2, M triehloroprupane 10 S7133000), 1AY 1hdy 3 4,90,0
llanzane 10 37102070 5, PAY 1,2, 4 45,0,
Wistehioromsthyl Jather 10 /1170783, PAD 1,20, 49,0,
Bromfora 10 9/1942(/0 5, PAS L 0 49,0,
‘ Garion Tetrachioride 10 31930705, IAS 1l 3 49,0,1
€hlorubanians 0 319+20/0 3, PAD 12,3, 4,9,8,)
Chioruslbromnethans 10 97192003, PAS 1y 549,00
S : Chiar st hann 10 2 1020/0Y, OAY L 400,
» ‘6 ‘ Heniurosingtelnyl ather 10 9/19=20/0 5, AR Ly 349,60,
' ' Ulanborabrommethans 0 8/1920/03, PAD UL
8 (et brad [ L e thARS 10 A/10.20V0 8, 048 82,4 4,9,8,1
1, t=Dlohlaroathane 1] 571942008 ), PAY 1,3, 5 49,0,
1,20 an)arnathans 0 A219.20/n 8, PAS L4 400,10
Iy s anivreathylens 10 Y/10e2(¥01 3, PAS 1,4 049,07
1, d<anloropronans I{} B iyed (V0 3, 1AD Ly 49,640

A pataatlon Limit e 3000 ppb
R

SUTTARL

Ph the page filmed o ey fyame (A el b vedabfe o egible ay H‘iu-
Caliel, 00 08 due to substandand color oy condifaon of the oxdginat e




Othyr Const(tuanty not detectad ur present at «10 ppi

farametar

I, d-Dlehloropropyiane
Cthylbantans

Hathyl bromide

Hsthyl ehlorlde
1y1,2,2«Tatrachiarusthany
fafrachiorusthy fene
Trame |,2+01cnlornsthylens
Ly istrichiorosthane
1y, 2sTrlghlorusingnn
Trichlorustiylane
feighlorut luntumethana
Yingi Ghioride
Acenaphthnne
Acanaphthiy(ane
Danzutb)tiuoranthene
Nangotk) Hyoranthene

Nantnta)pyrans

& petustlon Limbt o 9000 ppb

LE Che page getmed o thiy fawme @8 not sy avadabte or Fogobte as they
Pahed, 0 @8 due o substandard coter oy condetoon of the waoginnd page,

Jall Qoncentratiun Late

Wltco Chemlaal Qompany

{all values In ppb)

eteatien

LI

(late Sanpiad, Sanpler

10
0
10
(]
i
10
0
10
0
0
10
10
)
n
0
10

30

5/19=20/03, PAY
3/ 19+20/0 3, IAY
/11100 3, IAY
3/19.30/0 3, PAS
3/19.40V0 ), PAD
W10/ 3, PAD
519:10/0 3, PA3
/192700 3, PAS
/19-20/0 3, 1AY
9/19+20/0 3, PA3
9/19s20/n 3, PAS
9/19-20/0 3, PAY
9/19:20/03, PAY
A 1YeRVD 3, PAR
3/19:20/0 3, PAY
319200 3, PA)

3/1020v8 3, '3

n_orln” Lucat lons
12,3, 4,9,0,)

IFEXAEN
L2y 0 49,01

L% 40,8,

L 49,0,0

L 408,10

Ly 0,

203 49,0,)

Loy 3, 4,5,0,

12,3, 4%,4,)

12y 4 49,0,

INBYARN

45 49%,0,0°

L2, 3,490,878

15,3, 4%9,0,1° |
12, 450,18

Ny 40%0,00

dopgg e m

vy




Sul| Conusniration Data

Xl tou Uhamlgal Company
Othar Constltusnty not detected or prasant at <10 ppb
{all values In ppty)

Datact lan
Paronatar Liml Date fampled, Sampier Huring Locs}ions

lentoty,h, 1 iperylane 20 9/19<20/0 3, PAY 1,2,9,4,9%,0,19

thantidine 0 9/14+2070 3, I"AY L, 5 400,00

111 4§ 7agh loronthyl Jather 10 311100 Y, PAS 1,2, 9,4,9%,0,18

0184 degh iurusthany imathiane 30 192 WY Y, IA] 7 L4, 4,)"‘,0,!"

Dt 2entnyinanylipnenalate %0 31952070 ), A4 1,29, 4,9%,0,10

Bial2eahlorolsupropyl ) ather ’ 3 191/8 3, PAY 1,2, 5 45%,0,18

AOromopheny| phany! sther % 3/ 19420/0 3, MAY Vo2, % 400,10

\ Buty) benty)l phinalale 50 319-20/D 5, PAY 1,2, 9,459,810

1<Chlaronaphthalena 50 9/19-20/0 3, A3 1,2, % 4,08,8,10

&Ghiloropheny( phanyl efher 50 5/19-40/0 3, FAS iyd, 54,300,100

Ghrysane 20 8710-00/0 9, 13 1,2, 8,008,818

Dibangola,h)anthragans 50 319 2WA Y, 1M 142, 49,0,09

1, 7Bl enlorubentens 1] 9/19-20/0 3, PAY 1,2, 5, 4540,

1, **llchlorubentens 30 Mi9s2/0 ), PAY L2 s a0t 0,00
I,A-Ulunlumbcnm{l; 50 3/ 19e20/0 Y, 1Y L1 5 4,09%,0,00
3, SaDlnhlorobent i dens 30 8719 (Y03, 13 IR RA
[athgiuhinalats 0 M19-10/03, PAY L) A9%.0,00
Olmstnylghtnalate %0 5/ 19:10/83, M 1,2, 0, 45%,0,1°
3, 4DIn) rtnluens 5 5192000 3, IS 1ol Y 400,010
1,6sDink1rotuluene 50 3/ 11d¥n ), AR o0y 34,900,018

8 Dategtion Limiy » 5000 ppo ’ “ v
Jolvak L

I the page fctmed do thiy faame v et s veadable on Fepibfe as thiy
Cabe €y 0 Ey due to sabostandard cofor or comdcbent of the o dgdnat page,




S0l | Concsntrntion Data

¥irgo Chemlcal Company
Gther Conat)lusnts nut Jeteutad or prasent Ab 10 ppo
(a1 yaluay In ppu)

Datectlon

larometer Linlt Oate dampled, Sompler flur [ng Loeat funy
Ulensogtylphinatale %0 3/ 19430/0 5, A% L2 3 400 0,00
1, =0 phany Ihdragine %0 31930703, A L, 8, 4,50,6,10
tlunrane A0 3/19-20/0 8, PAY 1,2, 3,4,94,0,18
Nenachlorubeniens %0 3/ 19-10/0 3, PAY 1,4, 5, 4,59,0,18
Henachiorotu)adf ene %0 3/19420/0 ), PAs 1,2, 8 4,5%,0,10
lonachlorueyelupantadiana L 3193040, PAY 1,4, ), 450,4,10
Ngxnach)orusihans 50 3/14e10/0 3, PAS 1,2, 5 458,0,1% v
{ndanal !, 2, 0,0 pyrans 50 5/19470/8), A 1,0, 0, 49%,0,10 !
Jaupharons 11} 2192000 ), PAY L 4000, 10
Hitrobentens 30 M 14910703, I'AS [ 436,10
He P rusudimsthiylonlne %0 3/ 1930/8 3, PAY L5 408000
Hetil rusud) snsprouylaning 10 3/19.20/0 3, PAS 10,0 4,08,0,10
el teosadtphany 1 anlna L1} 3/ 192000 ), PA2 L) 4athe, 0t

A atggtlon 11alt ¢ 5000 npb

M(l/‘“‘ .

LA che poage felmed in ooy frame o pot ad veadabile on Legohl as this
fahety GO0y due fo sabatandavd cotor ot cond it of the onlginal page,




g0t Quneentration Data
¥ltco Chemlanl tumpany
Othar Conatltunnte not dategted or prevant at <10 ppb
{at! valuen In ppb)

Datactiun

Parameter (AL {inte Sampied, Sampier flur fny Loast luas
Phananthrane L1i] S/10ed¥nY, 1Y 1,0,5, 499,818
1,3, 0atetrachiorys 1Y) 3/ 19:31V0 Y, IAD 1,29, 4,99,6,18
dlusntospedlionin

Y
3

1y ddriuhiorubaiiions LZACEYTi R ALY 12,3, 4,8,8,18

& pataghion Limit « 3000 ppb

i ‘-3‘%’}
'y

I dho page dctmed (nthid gaame (o pot ay veadable ob Fegihte ay thiy
fabe €y CE 0 due o subytandard cotor er condction of the ovight paye,




Pastlalde

Compainds

Adein

HCealpha

IHGabeta

G eyamna

DHGdnlta

Chiordane

fot -l

p'elDR

ap!=Oh!

Dialdrin

Enitusyl tanealpha

{ndasutlanebe!a

Oround Mater Quallty Data

Klten Chamlgal Gompany

Compounds Hot Osterted or Provest st <10 ppb

Detaat (un
LimlY,

ate fanpiod, Yamples

. JULY)

1710/0 ),

11003,

110/,

171878 ),

1/10/03,

i710/83,

1710703,

1710703,

1/10/03,

1718/8 ),

'A%

V]

1'AY

3]

1"A8

1Ag

1"A9

Ay

T
H
o

1A%

'A%

)]

1o 14,00,0, 2,13
24,11}

Vel 10,20,24,19
24,10

Teld in, 00,00,1)
14,MN

1e11,18,2),2,23
24,11

lell,10,2,22,2)
14,10

tell, 0,2t,221)3
[ERAL]

NIRINININT
T

1o 11,006,024, 0)
24,m1)

Veti 18, 21,22,24
24,04

Vob1, 08,00, 10,2)
14,01

1ebl,10,21,22,23
24,0

MIRTWIR L
24,11

(ﬁ (Qv prge fofmed O (s frame (8wl a8 teqdab e on Cegehte g thiy
Patie by 00 ¢ due o substandesd eofor v condetion of the ovlginal page,




Pantlulde
Sumprynds,
fndusulfan Sultate
tndrin

Endrin Aldanyde
ileprachlor

Naptachlor Epunide

forapharne

Ground Yeter Quelity Data

Witgo Chenlcal Gompang

Compounds Hut Detected or Prasent Al A0 ppb

ateotlon
Limiy,

-
]

dnte Sosplad, Saspler

1710783,

1710783,

1718403,

1718703,

1718783,

1218/8 3,

PAF
1L}
1Y)
'AD
[} ]

)]

!.||I

Velb, 10,20,22,2)
24,000

1=11,10,21,12,23
20,010

Fo41,00,20,22,23
i

bolly10,20,22,13
24,1}

lat1,06,2),22,2)
141

Yo )1, 00, 41,42,13
2,10

Jopdge

T the page ftmed dar thes frame O pof as veadalde ol topihte ny this
Cabe ', 00 €8 due o sabstamdard coton o vonictcon of the onlginal page,




Aald Putraciabile
iompoungs

a-

A-Chloros SHethyiphanot

2-Chlorophanyl

2, A:biehinrophonol

1, 6:0inethy | pheno!

1, 01nl trophanul

1Nt rophanol

At rophanol

henul

4; an<le Lehboruphenal

llann Neutral Extravtable

Organlo Comounds

Avanaphthans

Acanaphinylens

L the page fetmed Cn HOy faame 63 et
fabet, 6 05 due to sabsbandand color or e

Qround Watar Quality Data

Witoo Chemicrl Gompany

fintugt lun
Limit,

YL

10

Compounds Hot Datected or Prosent al <10 ppb

Date Samuind, Jam plor

110703, DAY

1110703, PAS

1710703, A3

1110703, PAS

1718703, PAS

1710703, A%

116703, PAY

1710703, A3

1740703, PAS

110703, PAY

319430705, 1'AS

1716783, I'A3

M-tV Ay

Mells
o AAA

1411,16,20,22,2
240

1atl,40,20,08,1)
M

1a10,10,20,44y0)
24,1

Yalh, 16,2),22,2¢
24,14

1e11,10,21,22,1)
24,1

Vel U, 10,20,42,13
24,m10

1el1,10,21,28,0)
24,

Teb1 16,20,22,1)
24,0

110,10,21,22,23
4,0

1o11,18,21,22,1),
14,1

16,21,4324,
10,14, 30,1

1e11,10,20,35,2)
Al
18;21,2824
0,19, 30,4

i

GO0 M'f{
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at vadabte on Legahle as thiy
ond cteen of Che ovdginet pge,




tiround ¥atar Quallity Dats

Witgo Chamical Company

Compuunils Hot Datauted or Presant at 0o ppd

Datwgtlon

flase Haytral Cxtractabie Limly,

Orysnlo Compuunds

Iph

hata Sampled, Sampler

Anihracene

Dantula)anthracena

lantotb)t luaranthens

Banta(n)f tuoranthens

Uaniatalnyrans

tlentaly,h, | dperyiens

Dantldine

Lh the pape fitme
Fabed, (6 o due

n

0

1

d in Hcy gaame C8 aet oy avadabte on fegebie as this
to substamdand cotor on condction of the oadginal page,

1/10/8 3, PAY

3719=20/0 ), A3

LAY, A

3 19=20/0), M

1/10/03, '

9/1920/0 5, A3

1/10/8 3, PAY

3/ 14-20/8 ), M3

1710/0 3, A3

N19evn ), PAY

1111083, MAY

LIAVEYId BANILL]

1716703, I'AY

¥ells

1o11,10,21, 2,23,
1,0

10,2,2%,24,
10,19, 30,11

-1, 08,00,00,18,

4,11

16,21,25, 24,
10,19, 30,M1)

1o11,10,21,20,23,
14,0

16,20,23,24,
1,1, 0,11

1ahi 00,20, 24,20,
1,

16,21,25, 14,
79, 30,11

HIRIRINTATY
4,000

TRIRIREE
M, 4, 30,1

Pal1,00,20,20,1
24,001

10,24,23,14,
0,3, 90,1

101,18, 70,10,2),
4,

18,21,18,14,
10,20, 90,11

A |'"a' KM




L o

% o
- Uround ¥ater Quailty Dats .
LA

S #ltgn Gheniaal Company

Compounds Hot Datected ur Pravent at 10 ppb

etact lon
liave Neutral Cntraciable (LTI
nnlonlo c““""&"‘..,,_ o ._!U"' lats hmelndl Sampler iy
il Zehlorvalhyl lather 10 1710703, MAY 1ethy10,2),02,2),
14,m1)
70 914003, PAY 10,200,282,
10,19, 30,m11
- i3l #-rhlaronthasy inethans 10 1710/03, PAY 1411, 10,2,84,2),
14,4t
20 3/ 20003, PAS 10,2,25,24,
m,19,30,m1)
Hial 2=ahiorolsopropy | )aiher 10 1/10/03, PAS lelh,10,20,20,1)
14,m0)
0 5/19.2000 5, IMAY 16,0,2524
M,I')., 30,11
Aliromophenyl pheny) ather 10 1710703, IMAS Jodl,00,20,22,25
14,14
0 NV VRY, PAY 10,20,15,24,
0,09, 30,iM1
| 2+Ch lorunaphinalans 10 1718/83, PAS Yel1,16,21,12,23,
14,
10 M19=20/0 Y, PAS 10,20,2%24,
n, 0, 0mMNe
#Chloruphany| Mmenyl Kther 10 V10703, PAY 1ah1,40,20,22,2 4
24,1
! 1] 9/19:20/0 3, A3 10,20,25, 14,
in, 4, 30,1
ghryvans 19 1218703, PAD 141, 00,20,20,25,
24,0
10 5/19-20/0 ), MAS 16,,1524,
: 0,17, 30,1

o L
LY Lﬁu{i'
=3,

llﬂ NII\' page fotaed on thes frame ix net ay veaduble o Cogehfe as thoy
Pabet, (6 o8 dae to substandand eolor ox vondoloo of the walgiual paje,




Nave Hauteal Extractable
Organie Compounds

Dibengula,hianthracans

S o1 R hutyiphthatate

V,2sDlghlorobsniens

!, BDlghlvrubantane

1, &Dighlorobentane

3, S <Diehlorobent | dene

Naint rhinalate

Mg the page getmed o thin f
(o by tandard coloy ar ¢

fahed, 6 iy dur

Oround Water Quality Data

Wirdo Chemltgal Company

Compounds fio? Oatacted or Presant at (10 ppb

atact lon
Limtt,
e

10

0

1

hale hnplou, “"ﬂ’,'.'f.

1710703, PAY

310=20/03, PAY

S A0/ ), PAY

91120703, M
1718/03, PAS
8/)4-2000 3, PAY
110703, PAS
5191000, M3
110703, A3
8/19-10/0 3, PAY
1710703, IMAS
/193000 3, A
1210703, A

M1=2¥0 ), A

1e44,10,21,22,13,
14,11

10,20,29, 14,
1,09 5,M11

1adl, 10,21,22,1),
i,mid

16,210,244,
10,29, 50,11

1s11,16,21,20,2),
24,110

10,21,29, 14,
1,29, 30,M1)

111, 10,24, 22,13,
14,14

18,21,25,14,
mym, ,mu

41,00,2,10,2),
[ENLIN)

10,20, 20,14,
in,29, 0.1

1e11,16,21,22,2},
14,m01)

10,21, 14,
16,29, J0,mt

1sh1, 00, 20,12)
14,10
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